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KHOA HOC CONG NGHE

ANH HUONG CUA BEN LED VA MOI TRUONG TRONG
PEN SINH TRUONG VA NANG SUAT CAY CAI BE XANH
(Brassica juncea L.)

Nguyén Van Phuéc®”, Nguyén Thi Thu Hau!, Duong Vin Nha' ”,
Huynh Ngoc Duy’, V6 Thanh Phong’, Pham Minh Tan?

! Trurong Pai hoc Kién Giang

? Truong Pai hoc An Giang, Pai hoc Quéc gia thanh pho Ho Chi Minh
* Email: nvphuoc@vnkgu.edu.vn, dvnha@vnkgu.edu.vn

TOM TAT

Cai be xanh (Brassica junceal.) 1a cay rau trong phé bién trén thé giéi, chat luong va nang suat
bi anh hudng béi nhiéu yéu to nhu: Nuoc, dinh duong, 4m do khong khi, cuong do anh sang.
Trong do, anh sang duoc xem la mot trong nhimg yéu t6 quan trong nhat, voi budc song tir 400 -
700 nm dé cay hap thu. Ngoai ra, nang suat va chat luong con phu thudc nhiéu vao moéi truong
trong 1a dat va thay canh. Do d6, nghién cttu nay thuc hién nham danh gia anh hudng hiéu qua
ctia dén LED chiéu bé sung va moi truong trong dén sinh trudng va nang suat cay cai be xanh.
Két qua nghién cttu cho thdy, trong cai be xanh c6 két hop chiéu dén LED da tac dong tich cuc
dén su gia ting nang suét cay cai be xanh trong tai Truong Dai hoc Kién Giang. Moi treong dat
sach c6 két hop chiéu dén LED (chiéu ba dén trang va mot dén dé) cho két qua qua toi vu khi
trong cai be xanh voi chiéu cao cay dat 44,82 cm, s6 1a dat 9,1 14/cay, chiéu dai 14 dat 30,58 cm,
chiéu rong 1a dat 13,96 cm, chi s6 diép luc to dat 20,63, khoi luong twoi dat 71,5 g/cay va khoi
luong kho dat 4,63 g/cay. Trong cai be xanh c6 két hop chiéu dén LED tac dong tich cuc dén su

gia ting nang suat.

Tt khoéa: Cdi be xanh, dén LED, thiy canh, chiéu cao cdy, 4nh sdng.

1. BAT VAN BE

Rau xanh 1a loai cay trong co chita nhiéu loai
vitamin, khoang chat va chat chong oxy hoda, dac
biét & rau non cac ham luong chat nay thuong cao
hon so véi cay truong thanh [1]. Cai be xanh la
mot loai cay thudc ho cai, c6 tén khoa hoc la
Brassica juncea L., c6 chita nhiéu chat dinh dudéng
va la loai cay an song phé bién trén thé gioi [2].

Nang suat ctia cac loai rau mau bi chi phoi
truc tiép boi qua trinh quang hop. Trong do, anh
sang duoc xem la mot trong nhitng yéu t6 quan
trong nhat anh hudng dén nang suat va chat luong
rau, voi cay trong anh sang cé budc song tir 400 -
700 nm 1a phu hop nhat dé cay hap thu [3]. Trong
khi @6, hau hét dén LED st dung nang lugng mat
troi c6 budc song tir 365 nm, 385 nm, 395 nm hoac
405 nm [4]. Nhitng buéc song nay lai lam cho kha
nang quang hop cta cay trong va kha nang tao

chat kho cta cay kém. Hién nay, voi cong nghé ky
thuat tién tién, nho vao cong nghé ban dan, nguoi
ta co thé tao ra duoc cac loai déen LED da dang vé
mau sic anh sang va hiéu suit phat sang ciing
duoc nang l1én (~200 Im/W), khong st dung mach
MEGA 2560 hoic Wemos Mega 2560 va diéu
khién mau.

Nong nghiép cong nghé cao cé thé kiém soat
duoc nhiét do, am do, anh sang, chat dinh duong...
voi muc dich tdic dong dén nang suat ciing nhu
chat luong cay trong nham gidi quyét cac van dé
thiéu hut nguon thuc phdm, st dung hiéu qua tai
nguyén va gidi quyét cac van dé vé tac dong clia
nong nghiép dén moi truong [5]. Trong do, viec
canh tac trong moi truong thiay canh dwoc xem la
giai phap dé phat trién nong nghiép theo huong
xanh, sach. Tuy nhién, su khac biét vé chat luong
clia rau mau giira hai moi truong dat va thay canh
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can duoc danh gia than trong vi xu huéng cta
nguoi tiéu dung hién nay la quan tdm nhiéu dén
van dé stic khoé. Theo Phan Ngoc Nhi (2020) [6],
stt dung dén quang phé véi phé mau dé (80%) va
phé mau xanh duong (20%) dé nang cao nang suat
cua cay cai. Mat khac, cac cong nghé den nay
thuong 1a cong nghé doc quyén, voi chi phi cao do
d6 kho ap dung dai tra [7].

Muc tiéu ctia nghién cttu nay la danh gia sinh
truéng, nang suat cai be xanh thong qua két hop
gitta st dung dén LED nang luong mat troi nhu
nguédn sang bé sung va trong trong hai moi truong
khac nhau, nham huéng téi phat trién nong nghiép
xanh, sach, nang cao duoc chat luong rau mau,
g6p phan bao vé moi trudng voi nguodn nang luong
sach.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Dinh duong Hoagland duoc cai tién boi Phan
Ngoc Nhi (2020) [6]. Cac loai phan va hoa chat
dung lam dinh duong duwoc cung cép boi Cong ty
Yara.

bat duoc stt dung 1a dat tribat loai bao 50 dm?®
cua Cong ty Cong nghé Sinh hoc Sai Gon xanh voi
ham luong dinh duong sau: N: 0,75%, P,Os: 0,3%,
K,0: 0,7%, CaO + MgO + Cu + Mn + B: 0,225
mg/100 g, ham lwong mun: 14,45%, C/N: 20 meq,
CEC: 15 puS/cm, E. coli. < 2 (mpm/g). Ngoai ra
con c6 Penac P — Men Bio F.

Giong cai be xanh st dung la giong cta Cong
ty Trang Nong.

2.2. Phuong phap nghién ctru

Thi nghiém duoc thuc hién tir thang 11/2023
dén thang 4/2024 tai nha ludi Truong Dai hoc
Kién Giang. Thi nghiém trén 2 moi truong dat
tribat va thiy canh dugc b tri theo thé thirc khoi
hoan toan ngau nhién mot nhan t6 voi 3 1an lap lai
voi 4 nghiém thic, moéi nghiém thirc 1a mot 6 1,5 m
X 3 m, mat d¢ trong 16 cay/m>

Den duoc st dung trong thi nghiém la den
LED cua Cong ty Rang Dong, cong suat 90 - 120
Im/W da duoc phoi tron anh sang, voi khoang
cach treo dén 1a 50 cm va thoi gian chiéu 1a 4 gio,
moi 16 thi nghiém c6 4 dén, dién tich 6 thi nghiém

1 m? Thoi gian chiéu dén duogc bat dau sau 18 gio,
khu thi nghiém dwoc chuin bi mdi liép (mobi lan
lap lai) duogc 16t bang tdm bac tham nudc duoc pha
dat tribat c6 do cao khoang 20 cm. Méi 16 c6 kich
thichla 1,5 mx 3 m.

Hat cta cay cai be xanh duoc ngam voéi nudc
(ty 1é 2 s6i 3 lanh) trong vong 3 gio, sau d6 duoc t
bang khan & noi tranh 4anh sang trong vong 8 gio
dén khi hat ndy mam va gieo truc tiép xuéng dat
tribat, moéi hoc chira 2 hat da ndy mam.

He thong thiy canh sé duoc thiét ké bang 6ng
nhua duong kinh 9 cm, chiéu dai 10 m, xép song
song cach nhau 12 cm.

2.3. Chi tiéu theo doi

Céac chi tieu duoc 1dy 5 ngay/lan vao thoi diém
6, 12 va 18 gio trong ngay bat dau 13 ngay sau khi
trong (NSKT) cho dén khi thu hoach goém: Chi
tiéu vé sinh truéng (dung thudc ké do cac chi tieu
vé sinh trudng) va diep luc t6 (duoc do bang may
SPAD-502PLUS).

S6 liéu tir thi nghiém duoc xtt Iy bang phan
mém SPSS 22.0 theo thé thitc khéi hoan toan ngau
nhién 1 nhan t6 dung kiém dinh Ducan & muc y
nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia den LED va moi truong
trong dén chiéu cao cay cai be xanh

Két qua & bang 1 cho thdy, su ting trudng
chiéu cao ctia cay cai xanh giai doan non (13 ngay)
trén moi truong dat sach cé chiéu dén khong khac
biet thong ke voi moi truong dat sach khong chiéu
den, & thoi diém 20 - 41 ngay thi moi truong dat
sach c6 chiéu dén khac biét voi chiéu cao cay, cao
hon khong chiéu den. O nghiém thue thoi diém 13
NSKT khong c6 su khac biét gitta chiéu den va
khong chiéu deén, tuy nhién dén thoi diém 20
NSKT c6 su khac biét vé chiéu cao cay & nghiém
thic chiéu dén, cao hon nghiém thiic khong chiéu
dén (14,27 cm va 18,04 cm). Su tang trudng chiéu
cao cua cay cai be xanh giai doan 20 NSKT cho
thay, & nghiém thic dat tribat c6 chiéu den 1a moi
truong dat sach c6 két hop chiéu dén (3 den trang,
1 den @6 va khoang cach treo den la 50 cm) la cao
nhat, dat trung binh 22,89 cm. Két qua & bang 1
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ciing cho thay, su sinh trudng cua chiéu cao cay
cai be xanh & giai doan truong thanh (34 va 41
ngay trong) déu t6i wu nhat & nghiém thic co
chiéu them dén LED & ca hai loai moéi truong

trong (trén dat sach co chiéu den 1a 35,32; 44,82
cm va trén moi trudng thiy canh co chiéu den la

34,23; 44,79 cm).

Béng 1. Anh hudng ctia dén LED chi€u thém va moi truong tréng dén su sinh truéng chidu cao
clia cay cai xanh (cm)

Thoi gian khao sat (ngay)
Nghiém thuc

13 20 27 34 41
bat tribat, khong chiéu dén 13,7a 20,61b 26,38b 28,13b 30,3b
Dat tribat, chiéu dén 14,53a 22,89a 28,87a 35,32a 44,82a
Thuy canh, khong chiéu déen | 11,69b 14,27d 19,79¢ 27,52b 30,7b
Thuy canh, chiéu dén 11,79b 18,04c 27,14ab 34,23a 44,79a

F * ok ok ok *
CV (%) 3,84 4,05 4,86 4,9 14,39

Ghi chu: Trong cung mot cot, cdc chir theo cdc sé sau giong nhau thi khic biét khong y nghia qua
kiém dinh Duncan ¢ muc 5% * : Khdc biét co y nghia ¢ mutc 1% ** khdc biét y nghia ¢ mic 0,5%.

Két qua nghién cttu cho thdy, & nghiém thic
c6 két hop chi€éu thém dén LED cho moéi truong
dat sach hay moi truong thiy canh déu cho két
qua tang trudng chiéu cao cay cai be xanh co y
nghia thong ké so voi cac nghiém thitc khong
chiéu dén. Két qua nghién ctru nay giong voi két
qua nghién ctru cia Wijaya va cs (2019) [3], theo
d6 khi chiéu thém deén c6 anh sang trang - do -
xanh tac dong tich cuc dén su sinh truong chiéu
cao cay cai be xanh.

Két qua nghién ctru cing cho thay, khong
khac biet y nghia thong ké ¢ nghiém thic moi
truong trong cay cai be xanh (& moi truong trong
la dat sach hay la méi truong thiy canh) vé chiéu
cao cay ¢ giai doan thu hoach cay cai (giai doan 41
ngay). Do d6, tiy vao diéu kién cu thé cta ting
viung, dia phuong dé thiét ké mo hinh trong thich
hop cho cay cai be xanh.

3.2. Anh huéng ctia dén LED dén sd 14, chiéu
dai va chiéu rong 14 cay cai xanh

Két qua nghién cttu vé anh hudéng cia moi
truong trong va chiéu dén LED thém dén su
sinh trudng s6 14 qua cac moc thoi gian khac
nhau duoc trinh bay & bang 2. Két qua cho thay,
giai doan non (tir 1 - 20 ngay tréng), s6 14 trong
trén moi truong dat sach cé két qua cao hon (&
dat tribat khong chiéu deén va dat tribat cé chiéu
dén déu bang 4,33 14a/cay), két qua nay cé y
nghia khac biét vé thong keé. Tuy nhién, s6 14 bat
dau co6 su khac biét & giai doan theo doi tir 27
ngay tréong trén moi treong dat sach co chiéu
théem dén LED (dat 9,1 1a/cay) cho két qua sinh
trudng vé so 1a cao hon so voi cling moi truong
nhung khong chiéu théem dén LED. Dong thoi,
su sinh truedong vé so 14 ¢ moi truong dat sach co
chiéu dén LED sau 27 ngay trong cing cho két
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qua cao hon moi trueong trong thuy canh (trén cad  chiéu dén LED b sung dat 7,11 14/cay va khong
hai nghiém thitc 1a moi truong thiay canh c6 chi€éu thém dén LED la 5,56 14/cay).

Béng 2. Anh hudng ctia den LED chi€u thém va moi truong tréng dén s6 14 ciia cay cii xanh

Thoi gian khao sat (ngay)
Nghiém thuc

13 20 27 34 41
bat tribat, khong chiéu dén 4,33a 8,2a 8,1b 9,22b 10,22b
bat tribat, chiéu dén 4.33a 7,6a 9,1a 10,67a 11,67a
Thuy canh, khong chiéu dén | 3,33b 4,33b 5,56d 7,56¢ 9,33b
Thy canh chiéu dén 3,22b 4,67b 7,11c 10,56ab 12,44a

F >k >k >k * >k

CV(%) 6,08 3,48 3,07 6,16 6,17

Ghi chu: Trong cung mot cot, cdc chir theo cdc sé sau giong nhau thi khic biét khong y nghia qua
kiém dinh Duncan ¢ muic 5% * : Khac biét co y nghia ¢ muic 1%; ** khéc biét y nghia ¢ muc 0,5%.

Hinh 1. Anh hudng chiéu dén dén cai xanh tréng trén méi truong dat tribat & thoi diém 41 ngay sau khi
trong. A: Chiéu cao cay khong chiéu dén; B: Chiéu rong 14 khong chiéu dén; C: Chiéu dai 14 khong chiéu
deén; D: Chiéu cao cay c6 chi€u dén; E: Chiéu rong 14 c6 chiéu dén; F: Chiéu dai 14 c6 chiéu dén

Két qua theo doi sau 34 va 41 ngay trong cho 10,67 14/cay va 41 ngay 1a 11,67 1a/cay; két qua
thdy, trén moi truong dat sach va moi truong thiy  twong tu doi voi moi truong thiy canh la 10,56
canh c6 chiéu thém deén LED déu cho két qua vé  1a/cay va 12,44 1a/cay). Dong thoi, cac két qua co
su tdng truéng so6 1a 1a cao nhat (két qua doi voi  su khac biét vé thong ké. Nhu vay, & cac nghiém
moi truong dat sach c6 chiéu dén & 34 ngay la  thtc cé chiéu thém dén LED tac dong manh dén
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su tang trudng so 14 & giai doan truéng thanh r6 nhitng nghiém thic cé chiéu thém den LED trén
hon giai doan con non ctia cay cai xanh. Diéu ndy  ca hai loai méi truong trong khac nhau.
thé hién ¢ su ting trudng so6 14 cta cdy cai xanh &

Béng 3. Anh hudng ciia dén LED chi€u thém va méi truong trong dén chidu dai 14 (cm) ciia cay cai xanh

Thoi gian khao sat (ngay)
Nghiém thuc

13 20 27 34 41
bat tribat, khong chiéu dén 11,61a 17,99a 23,3a 25,53a 26,7b
bat tribat, chiéu dén 12,03a 19,49a 24,06a 26,96a 30,58a
Thuy canh, khong chiéu dén | 7,36b 8,43c 14,9b 15,98b 17,89c
Thuy canh chiéu dén 7,8b 12,08b 16,01b 17,82b 18,91¢c

F >k >k >k * ok >k

CV (%) 5,17 7,02 6,06 5,61 5,95

Ghi chu: Trong cung mot cot, cdc chir theo cdc sé sau giong nhau thi khic biét khong y nghia qua
kiém dinh Duncan ¢ muic 5%; * : Khac biét co y nghia ¢ muic 1%; ** khéc biét y nghia ¢ muc 0,5%.
va chiéu rong 14 cao hon so voi hai nghiém thic
con lai. Tuy nhién, dén thoi diém 41 NSKT,
nghiém thttc trong bang dat tribat va cé chiéu

Két qua bang 3 va 4 cho thay, co su khac biet
vé thong ké gitta cac nghiém thirc vé chiéu dai va
chiéu rong 14 cai xanh qua céac thoi diém. O thoi
diém 13 NSKT, nghiém thtic tréng voi dét tribat den c6 chiéu dai 30,58 cm va chiéu rong 13,96 cm
c6 hodc khong co chiéu dén déu cho chiéu dai la 1a 16n nhat.

Béng 4. Anh hudng ciia dén LED chi€u thém va méi truong trong dén chidu rong 14 (cm)

ciia ciy cai xanh
Thoi gian khao sat (ngay)
Nghiém thic
13 20 27 34 41
bat tribat, khong chiéu dén 4,76a 7,04b 9,23a 11,98a 12,18ab
Dat tribat, chiéu dén 5,03a 8,28a 9,71a 12,07a 13,96a
Thuy canh, khong chiéu dén | 2,62b 3,28d 5,86b 7,76¢ 9,77c
Thuy canh chiéu dén 2,79b 4,65¢ 8,21a 10,17b 10,83bc
F ok ok * *ok *
CV (%) 5,95 6,16 6,48 11,39 10,06

Ghi chu: Trong cung mot hang, cdc chir theo céc so sau giong nhau thi khic biét khong y nghia qua
kiém dinh Duncan ¢ muic 5%; * : Khac biét co y nghia ¢ muic 1%; ns: Khéc biét khong y nghia.
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Hinh 2. Anh hudéng ciia chiéu dén LED dén sinh trudng ciia cay cai xanh tréng trén méi truong thity
canh & thoi diém 41 NSKT. A: Chiéu cao cay khong chiéu dén; B: Chiéu dai 14 khong chiéu dén; C:
Chiéu rong 14 khong chiéu deén; E: Chiéu cao cay c6 chiéu dén; F: Chiéu dai 14 c6 chiéu dén; G: Chiéu
rong 14 c6 chiéu dén; H: Cai xanh trong thiy canh chiéu bd sung dén LED

Két qua nghién cttu nay tuong dong voi két
qua nghién cttu ctia Wijaya va cs (2019) [3], theo
d6 anh sang dén LED tac dong dén su tang truong
ctia chiéu cao cay, dién tich 14, chiéu dai ré caa cay
cai be xanh. Nghién cttu ctia Natalya va cs (2022)
[2] ciing ching minh rang, trong cai be xanh trén
moi truong thiy canh cé bd sung anh sang den
LED cho két qua tang 60% dién tich 14 cay cai be
xanh sau 30 ngay tréng.

Xét vé chiéu dai 14 thi ca nghiém thic c6 chiéu
den LED va khong chiéu dén LED déu cho két
qua thong ké cao nhat & moi truong dat sach so

voi moi truong thuy canh qua cac méoc thoi gian
nghién cttu khac nhau. Pong thoi, két qua nay
ciing twong tw voi két qua nghién ctu vé chiéu
rong la.

3.3. Anh hudng ciia dén LED chiéu thém va
moi treong trong dén chi sd diép luc t6 cta cay cai
be xanh

Két qua anh huong ctia déen LED chiéu thém
va moi truong trong dén chi s6 diep luc (SPAD)
cta la cay cai xanh trong tai Truong Pai hoc Kién
Giang qua cac moc thoi gian theo doi khac nhau
duoc thé hién qua bang 5.

Bang 5. Anh hudng ctia dén LED chiéu thém vao dén chi s6 diép luc 14 cy céi xanh

Thoi gian khao sat (ngay)
Nghiém thitic
13 20 27 34 41
bat tribat, khong chiéu dén | 18,62a 19,79a 20,84a 20,76 20,17
Dit tribat, chiéu dén 1837a | 19,97a 19,61ab 21,28 20,63
Thity Canhéé‘r}l“’“g chi€u 1 cogn | 17.04b 17,46b 21,86 19,93
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Thuy canh chiéu dén 15,91b 18,06b 19,98a 20,66 22,06
F ** * % * ns ns
CV(%) 2,68 3,49 5,44 6,76 6,89

Ghi chu: Trong cung mot cot, cdc chir theo cdc so sau giong nhau thi khdc biét khong y nghia qua
kiém dinh Duncan ¢ muic 5%; * : Khac biét co y nghia ¢ muic 1%; ns: Khéc biét khong y nghia.

Két qua nghién cttu vé chi so diep luc to cta
cay cadi be xanh dugc trong trén hai loai moi
truong khac nhau (dat sach va thiy canh) cé chiéu
thém den LED cho thay, & giai doan con non (giai
doan 7 ngay va 20 ngay theo doi), trén moi truong
trong 1a dat sach (ca ¢ nghiém thic khong chiéu
den LED dat 18,62; 19,79 va & nghiém co chiéu
den LED la 18,37; 19,97) cho chi s6 diép luc cao
hon so v6i moi truong thuy canh. Két qua theo doi
sau 27 ngay cho thay, chi so diép luc to toi uu &
nghiém thic dat tribat khong chiéu den 1a 20,84,
dat tribat cé chiéu den 1a 19,61 va nghiém thic
thily canh c6 chiéu den 1a 19,98.

Theo Natalya va cs (2022) [2], trong cai be
xanh trén moi truong thiy canh két hop véi bé
sung anh sang den LED xanh dwong - xanh 14 - d6 -
do & khoang cach xa (budc song 700 - 800 nm) voi

ti 1é 30: 1: 68: 1 tinh theo phan tram da gia tang chi
s6 diep luc sau 30 ngay trong. Két qua nghién cttu
trén ciing twong dong voi két qua nghién ctru cta
Wijaya va cs (2019) [3], theo d6 chiéu thém dén co
anh sang xanh - do xen ké (chiéu 20 gid/ngay) tac
dong tich cuc dén su tang diép luc to cta cay cai
be xanh. Tuy nhién, két qua nghién cttu & bang 5
cho thay, chi s6 diép luc t6 khong c6 su khac biét
& ca 4 nghiém thuc khi thoi gian theo doi kéo dai
hon (¢ 34 va 41 ngay).

3.4. Anh hudéng ctia dén LED dén khéi lugng
twroi va kho ctia cdy cai xanh

Két qua anh huong cta dén LED chiéu thém
va moi truong trong dén khai lwong tuoi va kho
clia cay cai be xanh trong tai Truong Dai hoc Kién
Giang dugc thé hién ¢ bang 6.

Bang 6. Anh hudng ctia chiéu dén LED va méi truong tréng dén khéi luong tiroi va khé cay cai xanh

Khai luong tuoi ctia cai xanh (g) | Khoi lwong kho ctia cai xanh (g)
Nghiém thitc

Ré | Than La Téng Ré Than | La | Tong
bat tribat, khong chiéu déen | 1,06b | 2,61b | 27,53b | 31,37b | 0,13b | 0,14b | 1,83b | 2,09b
bat tribat, chiéu dén 2,13b | 11,82a | 57,54a | 71,5a | 0,31ab | 0,66a | 3,66a | 4,63a
Thuy canh, khong chiéu dén | 4,38a | 9,33ab | 23,94b | 37,66b | 0,33a | 0,48a | 1,71b | 2,51b
Thuy canh chiéu dén 6,14a | 12,64a | 44,95a | 67,73a | 0,41la | 0,64a | 3,42a | 4,47a

F * * * ok * * * *
CV% 431 | 37,82 | 22,25 | 21,31 | 42,33 | 38,49 | 27,82 | 26,76

Ghi chu: Trong cung mot cot, cdc chir theo cdc sé sau giong nhau thi khic biét khong y nghia qua

kiém dinh Duncan ¢ muic 5%; * : Khac biét co y nghia ¢ muc 1%.
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Két qua theo doi khoi lwong tuoi va kho cay
cai be xanh duoc thuc hién sau 41 ngay trong. Két
qua cho thay, khoi lwong tuoi va kho cta ré &
nghiém thitc moéi truong thiy canh khong chiéu
den LED va co chiéu den LED cho két qua cao
nhat. Khoi luong tuoi va kho cay cai be xanh &
than, 14 va tong so6 (toan cay) cao nhat & nghiém
thirc c6 chiéu thém dén LED.

Két qua nghién cttu nay ciing twong dong voi
két qua nghién ctu ctia Natalya va cs (2022) [2],
theo do khi chi€éu thém dén LED (4nh sang do -
xanh) gitp gia tang 54% khoi luong twoi ctia cay cai
be xanh. Qua két qua nghién ctru cho thdy, trong
cai be xanh c6 két hop chiéu dén LED da gia tang
chiéu cao cay, so6 14, chiéu dai va chiéu rong 14, chi
s6 diép luc to va khoi luwong tuoi va kho cta cay cai
xanh. Tuy nhién, tac dong cta anh sang LED dén
su tang trueong phu thudc vao loai cay, ving thé
nhuong va diéu kién khi hau [8]. Do do, tang
truong dudi anh sang dén LED 1a mot chién luoc
hiéu qua va day hia hen dé san xuat rau mam va
rau xanh c6 gia tri dinh duéng cao hon.

4. KET LUAN

Trong cai be xanh c6 két hop chiéu b6 sung
den LED da lam gia ting nang suat cdy cai xanh
trong tai Truong Dai hoc Kien Giang. Moi truong
dat sach c6 két hop chiéu dén LED (chiéu ba dén
trang va mot den do) cho két qua toi vu hon khi
trong trong moi truong thay canh vé cac dic tinh
chiéu cao cay, s0 14, chiéu dai, chiéu rong 14, chi so
diep luc t6, khoi luong tuoi va kho.

LOI CAM ON

T4c gid tran trong cam on Bo Gido duc va Pao
tao da ho tro kinh phi dé thuc hién dé tai nghién
ctiu ma so B2022-TKG-04. Tran trong cdm on dén
cdc thanh vién va sinh vién da ho tro thuc hién noi
dung.
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EFFECTS OF LED LIGHTS AND GROWING ENVIRONMENT ON GROWTH AND YIELD OF
MUSTARD (Brassica junceal..)

Nguyen Van Phuoc!, Nguyen Thi Thu Hau', Duong Van Nha',
Huynh Ngoc Duy', Vo Thanh Phong’, Pham Minh Tan?

! Kien Giang University

? An Giang University, Vietnam National University Ho Chi Minh city

Summary

Mustard are a nutritious vegetable and a popular plant in the world whose scientific name is
(Brassica juncea 1.). Quality and yield are affected by many factors such as water, nutrients, air
humidity and light intensity. In particular, light is considered one of the most important factors,
with wavelengths from 400 - 700 nm for plants to absorb. In addition, productivity and quality also
depend heavily on the growing environment, including soil and hydroponic environments.
Therefore, this study was conducted to evaluate the effective effects of LED lights and growing
environment on increasing the yield of mustard. The Research results showed that growing
mustard greens combined with LED lighting has had a positive impact on increasing the yield of
mustard greens grown at Kien Giang University. Clean soil environment combined with LED
lighting (three white lights and one red light) resulted in plant height reaching 44.82 cm, leaf
number reaching 9.1 leaves, leaf length reaching 30.58 cm, leaf width 13.96 cm, chlorophyll index
20.63, fresh weight 71.5 g and dry weight 4.63 g for optimal results when growing green mustard.
Growing mustard combined with LED lighting had positive impact on increasing productivity.

Keywords: Mustard greens, LED lights, hydroponics, plant height, light.
Ngay nhan bai: 27/5/2024

Ngay chuyén phén bién: 3/6,/2024

Ngay thong qua phan bién: 10/6/2024

Ngay duyét dang: 17/6/2024
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ANH HUGNG CUA MAT DO TRONG DEN SINH TRUONG,
NANG SUAT VA HIEU QUA KINH TE CUA HAI GIONG
KHOAI LANG RAU (VB1 VA KLR3)

Trinh Thi Sen” ", Hoang Thi Thai Hoa’,
Pinh Thi Thu Thanh!, Nguyén Thi Thity Dung?
"Truong Dai hoc Nong Lam, Dai hoc Hué

“Trung tam Dich vu Nong nghiép thanh pho Quang Ngai, tinh Quang Ngai

"Email trinhthisen @huafedu.vn

TOM TAT

Nghién cttu duoc tién hanh véi 5 cong thiec mat do trong (5, 10, 15, 20, 25 day/m?) trén 2 giong
khoai lang rau 1a VD1 va KLR3 nham xac dinh duoc mat do trong thich hop, dat nang suat va hiéu
qua kinh té cao nhat. Thi nghiém duoc bo tri theo kiéu 6 16n, 6 nho (split-plot) véi 3 1an nhac tai
Trung tAm Nghién cttu va Dich vu nong nghiép, Khoa Nong hoc, Truong Dai hoc Nong Lam, Pai
hoc Hué trong vu hé thu nam 2022. C4c chi tiéu theo doi gdm: Cac chi tiéu vé sinh trudng, phat
trién; kha nang chong chiu sau, bénh; nang suat; ty lé thuong phdm va hiéu qua kinh té. Cac chi
tieu nghién ctru duoc thuc hién theo quy chudn Viet Nam va bang mo ta vé khoai lang. Két qua
nghién ctru cho thdy, tai mat do trong 15 - 20 day/m? giong VD1 va KLR3 sinh trudng tot, it nhiém
sau, bénh hai, cho nang suat va hiéu qua kinh té cao. Giong VD1 dat nang suat tuong tmg 1a 7,87 va
8,13 tan/ha; lai rong dat 63,9 va 58,5 triéu déng; giong KLR3 dat 7,89 va 7,48 tan/ha; 1ai rong dat 64,3
va 46,1 trieu dong. Tir két qua nghién ctu trén, buéc dau khuyén cao tréng voi mat do 1a 15 - 20

day/m? cho 2 giong khoai lang rau VD1 va KLR3 trong vu hé thu tai tinh Thira Thién Hué.
Tt khoa: Hiéu qua kinh té, khoai lang rau, nang sudt, mat do, sinh trudng.

1. DAT VAN BE

Cay khoai lang 1a mot trong cac loai cay luong
thuc phé bién, gan bo voi nguodi nong dan Viét
Nam va gop phan dam bao an ninh luong thuc,
thuc phdm cho con nguoi va thuc ddy phat trién
chan nuoi, cong nghiép ché bién. Khoai lang la
nguédn thuc phdm co6 thanh phan dinh duong rat
tot cho suc khde nhu: Protein, cac axit amin thiét
yéu, chat xo, cac khoang chat Ca, Mg, Fe, P, K,
cac vitamin B6, C, viboflavin... [1] va la mot vi
thudc quy trong dong y co6 tac dung chita bénh
nhu: Chong tao bon, ting cuong thi luc, chita vang
da, phong chong ung thu [2]. Thita Thién Hué la
tinh trong khoai lang nhiéu va nhu cau st dung 14
va ngon lam rau rat pho bién. Mot s6 giong khoai
lang rau: VD1, KLR3, KLR1 da duoc tuyén chon
thong qua két qua nghién ctru ctia Trinh Thi Sen
va cs (2022) [3]. Cac giong nay c6 dang than ntra
dung, than 14 mau xanh dam, xé thuy sau, khong

c6 long to & ngon, kha nang chéng chiu tot voi
sau, bénh hai va diéu kién thoi tiét bat thuan, nang
suat kha, chat luong ngon. D€ phat huy t6i da tiém
niang nang suat, chat luong va kha ning chong
chiu cta giong rau khoai lang can tac dong cac
bién phap ky thuat canh tac phu hop. Tuy nhién,
trén thuc t€ nguoi dan cht yéu trong khoai lang
rau theo kinh nghiém, chuwa ap dung phu hop cac
bien phap ky thuat vé mat do, phan bon, cham
soc... Trong do, mat do trong la bién phap ky
thuat quan trong, quyét dinh s6 cay trén don vi
dién tich, tir d6 dam bdo ting nang suat than, la
cua khoai lang rau. Chinh vi vay, nghién cuu anh
hudng cia mat do trong dén sinh trudng, ning
sudt va hiéu qua kinh t€ cua 2 giong khoai lang rau
VD1 va KLR31a rat can thiét nhim gép phan nang
cao hiéu qué san xudt va hoan thién quy trinh ky
thuat trong khoai lang rau tai tinh Thita Thién
Hué.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu

Giong: Str dung 2 giong khoai lang rau la VD1
va KLR3; giong VD1 duoc cong nhan giong theo
Quyét dinh s6 608/QD-TT-CLT [4] va giong KLR3
duoc cong nhan giong theo Quyét dinh so
215/QD-TT-CLT [5]. Pay 1a 2 giong khoai lang rau
c6 nhiéu vu diém vé nang suat va chat luong, duoc
nghién cttu tuyén chon tir tap doan 21 giong khoai
lang rau thu thap tit Trung tam Tai nguyén Thuc
vat, Vien Khoa hoc Nong nghiép Viét Nam va mot
s6 huyén, tinh & khu vic mién Trung [3].

Phan bon: Phan vo co gom phan dam uré (46%
N), supe lan (16% P,O:) va kali clorua (60% K,0).
Phan chudng (phan bo) duoc 1 hoai muc do nguoi
dan tu san xuat theo phuong phap truyén thong.

2.2. Phuong phap nghién ctru

Phuong phap bé tri thi nghiém: Thi nghiém
gom 5 cong thirc mat do trong (5, 10, 15, 20, 25
day/m?% cho 2 giong khoai lang rau la VD1 va
KLR3, duoc bo tri theo kiéu 6 16mn, 6 nhd (Split-
Plot) vé6i 3 1an lap lai. Trong d6, giong duwoc bo tri
trong 6 16n va mat do trong duoc bo tri trong o
nhé. Dién tich 6 nhé 1a 10 m? (2 m x 5 m), dién tich
6 16m 1a 50 m?

Ky thuat ap dung cho thi nghiém: Lwong phan
bon 8 tan phan chudng + 100 kg N/ha + 40 kg P,O;
+ 60 kg K,Os/ha [6]. Bén 16t toan bo phan chuong,
lan va kali. Pam st dung bon thuc sau moi dot thu
hoach, bon thuc lan 1 sau tréng 7 - 10 ngay, bon
thuc 1an 2 sau khi thu hoach than 14 1an th nhat
(tvong tmg voi thoi gian sau trong 1a 30 ngay), két
hop voi x60i x40 va lam co. Cac lan bon thuc tiép
theo, bon theo dinh ky thu hoach, 20 ngay/lan.
Day gi6ng dem trong dam bao cac tiéu chudn sau:
Day c6 thoi gian sinh truéng tir 60 - 90 ngay; chiéu
dai day ttr 25 - 30 cm, toi thiéu co tir 5 - 7 dot/day;
duwong kinh 16n (> 0,5 cm), khong bi sau, bénh.

Cac chi tiéu nghién cttu va phuong phap theo
doi, danh gia: Thoi gian hoan thanh cac giai doan
sinh truong, phat trién duoc tinh tir ngay trong dén
ngay hoan thanh cac giai doan sinh truwong, phat
trién gom: Ngay bén ré héi xanh, ngdy phan canh
cap 1, ngay phu luéng. Tong thoi gian sinh truéng
duoc tinh tir khi trong dén khi thu hoach than, 1a

lan cuoi cung. Cac chi tiéu vé chiéu dai than chinh,
sO 14 trén than chinh, s6 canh cap 1 duoc do dém
30 ngay sau trong (NST), sau d6 do dém theo dinh
ky 20 ngay/lan. Dién tich 14 va chi s6 dién tich 14
duoc do theo phuong phap can nhanh vao thoi
diém 60 NST; kha nang chong chiu sau, bénh va
nang suat duwoc danh gia theo QCVN 01-
6:2011/BNNPTNT [7] va bang mo ta vé khoai lang
[8]. Nang suat ly thuyét (NSLT) cta mdi dot thu
hoach duoc tinh theo cong thic:

) S cay/m? x Khéi lwrong trung binh 1 cay (g)
NSLT (thn/ha) =

100

Ty lé thuong phdm duoc tinh nhu sau:

Khéi lwong phén in dugc (g)

Ty 18 thuong phim (%) = x 100%

Tdng khéi lwgng thu hoach (g)

Ning suit thuc thu (NSTT) (tdn/ha): Cat
than, 14 ctia tat ca cac cay trén 6 thi nghiém (chi
cat cac canh c6 chiéu dai day > 30 cm) theo dinh
ky thu hoach. Can toan bo than, 1a ctia toan 6 thi
nghiém tai cac ky thu hoach sé c6 dugc NSTT qua
cac dot thu hoach. NSTT cuéi cung 1a niang suat
téng cong ctia cac dot thu hoach [5, 6].

Hiéu qua kinh t€ (loi nhuan) = Téng thu —
téng chi.

Ty suat loi nhuan = Téng thu/tong chi.

Phuong phap xt ly so lieu: Cac so liéu thi
nghiém duoc xt ly va tinh toan bao gom: Gia tri
trung binh, ANOVA va LSD,,; biang phin mém
Excel 2019 va Statistix 10.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia mat do tréng dén sinh
trudng, phat trién ctia khoai lang rau

Thoi gian sinh trudng dai hay ngan cha yéu la
do dac tinh di truyén cta giong quy dinh. Tuy
nhién, thoi gian sinh truong va phat trién cting
chiu sy anh hudng ctia cac yéu to6 nhu: Ché do
phan bon, mat do trong, mua vu, chat dat, ché do
nuoc tudi...

Téng thoi gian sinh trueong c6 y nghia rat 16n
doi voi khoai lang rau, téng thoi gian sinh
trudng cang dai sé cho nhiéu dot thu hoach gitup
tang nang suat va loi nhuan. Pay la diac diém dac
trung cho timg giong, moi giong khac nhau c6
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cong thitc mat do khac nhau, téng thoi gian sinh
trudng co su cheénh léch gitta 2 giong khoai lang
rau, giong VD1 chénh léch tir 1 - 5 ngay va KLR3
la 1-4 ngay. Nhu vay, mat do anh huéong khong
lon dén thoi gian sinh truong cta 2 giong khoai
lang rau.

thoi gian sinh truéng khac nhau. Tuy nhién, né
cting chiu sy anh hudéng ctia cac yéu t6 nhu: Ché
do phan bén, mat do trong, mua vu, ché do nudéc
tuoi... Két qua ¢ bang 1 cho thay, giong VD1 ¢6
téng thoi gian sinh truedng dai hon so voéi giong
KLR3 nhung chénh léch khong lén va tai cac

Bang 1. Anh hudng clia mat d6 trong dén mét s6 chi tiéu sinh trudng ctia gidng VD1 va KLR3

Matdo | Téng | _rueudal So1a Socanh | py tich | ChisO
Giong (day/m) | TGST than chinh (la/than cap1 4 () dién tich
Y (cm) chinh) (canh/cay) la
5 91 73,90* 22,60 7,43* 32,7 0,2
10 95 67,23* 21,37 8,10* 42,5 0,3
Vb1l 15 93 70,70 22,10® 7,70 55,9 0,4
20 92 65,87* 22,73® 8,47* 49,1° 0,3
25 90 70,17* 22,70 8,00 41,7 0,3
5 92 70,207 22,90 7,97 61,0° 0,4°
10 89 71,63 22,77% 7,80* 65,1° 0,4
KLR3 15 89 72,27% 23,40 8,47* 90,7* 0,7*
20 92 68,13* 24,107 7,73% 84,8 0,6*
25 88 70,80° 21,97 8,13 78,7 0,5°
LSD, s 1217 227 1,98 24,75 0,29

Ghi chu: Cdc chir cdi khdc nhau trong cung mot cot biéu thi sur sai khic co y nghia ¢ muic xdc suat

95%; TGST: Thot gian sinh truong.
Chiéu dai than chinh: Két qua nghién ctu

khoai lang rau. Giong KLR3 c6 chiéu dai than

chinh 16n hon giong VD1 tir 3 - 5 cm. Tuy nhién,
chiéu dai than chinh ctia giong VD1 dat 16n nhat

chua tim thay anh hudng sai khac cta yéu té6 mat
do trong dén chiéu dai than chinh cta 2 giong
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(73,90 cm) khi trong & mat do thua 5 day/m?* va
giong KLR3 co chiéu dai than chinh dat lon nhat
(72,27 cm) khi trong & mat do day hon 15
day/m?

S6 14 trén than chinh: Phu thuoc vao dac
diém cta giong, mat do dong la day hay thua,
do dai 16ng than va chiéu dai than chinh. Két
qua cho thay, than chinh cang dai va chiéu dai
long than ngan thi s6 14 trén than chinh cang
nhiéu. Giong VD1 c6 so6 14 trén than chinh dao
dong tir 21,37 - 22,73 14/than va giong KLR3 ¢6
so 14 trén than chinh cao hon so véi giong VD1
te 1 - 2 14, dao dong tir 21,97 - 24,10 1a/than
chinh. Do s6 14 trén than chinh phu thuoc va
lién quan truc ti€p dén chiéu dai than chinh nén
cting chua tim thdy su sai khac cé y nghia vé
chi tiéu chiéu dai than chinh & cac mat do trong
khac nhau.

S6 canh cap 1: La chi tiéu quan trong trong
viéc ting nang suat ctia khoai lang rau, thuong so
canh nhiéu va kha ning tai sinh canh manh thi
nang suat cang cao. Két qua ¢ bang 1 cho thay,
khong co su sai khac c6 y nghia vé canh cap 1/cay
ctia 2 giong khoai lang rau tai cdc mat do trong
khac nhau. Tuy nhién, ca giong VD1 va KLR3 déu
cO sO canh trén cay cao nhat la 8,47 canh/cay
nhung & 2 mat do trong khac nhau, giong VD1 &
mat do 1a 20 day/m? va giong KLR3 & mat do 1a 15
day/m?

Két qua nghién cttu ctia Tran Thanh Vinh va
Phan Chi Nghia (2014) [9] cho thay, trong voi mat
do 5 day/m, giong khoai lang KL20-209 sinh
truong tot, cé chiéu dai than chinh, s6 14 va so
canh cap 1 dat cao nhat.

Dién tich la: Mat do trong anh hudng sai khac
c6 y nghia thong ké dén dién tich 14 ctia ca 2 giong
khoai lang rau. Dién tich 14 cta giong KLR3 lon
hon gan gip 2 lan so voi giong VD1. Ca 2 giong
khoai lang rau déu c6 dién tich 14 cao nhat & mat
do trong 15 day/m?, cao tuong duong cong thirc 20
day/m? 16n hon cac cong thiic khac & mic y nghia
0,05.

Chi so dién tich 1a: La chi tieu danh gia kha
nang sinh trudng va quang hop quan thé cua

cay. Doi voi khoai lang rau, chi s6 nay cao &
mtc phu hop, tir 0,6 - 0,8 thuwong cho nang suat
than 14 lon. Tuy nhién, trong san xuat, chi so
dien tich 14 thay ddi con tuy thudc vao giong,
chat dat, mua vu trong va cac bién phap ky thuat
canh tac, trong d6 mat d6 la mot trong nhing
yéu t6 quan trong anh hudng ro dén chi so dién
tich 14. Két qua nghién ctru cho thay, chi s6 dién
tich 14 c6 sw chénh léch r6 rang gitta 2 giong
khoai lang rau va gitra cac mat d¢ trong. Chi so
dien tich 14 cta giong KLR3 dat cao hon giong
VD1. Giong VD1 c6 chi s6 dién tich 1a dat cao
nhat (0,4) tai mat do trong la 15 day/m? va giong
KLR3 c6 chi s6 dién tich 14 dat cao nhat (0,7)
cling tai mat do trong 1a 15 day/m?, tiép dén 1a &
mat trong 20 day/m?, dat 0,6 va sai khac véi cac

mat do trong khac.

3.2. Anh huéng ctia mat do trong dén tinh
hinh siu, bénh hai ctia khoai lang rau

Khoai lang 1a loai cay dé trong c6 tinh thich
tng rong, thich hop thoi tiét nong 4m, nhung
day cting chinh 1a diéu kién thuan loi cho sau,
bénh phat sinh, phat trién va gay hai. Trong d9,
cac loai sau, bénh gay anh huong lon dén nang
suat, chat lwong va gia tri thuwong phdm cua
khoai lang rau gém: Sau an 1a (Agrius
concolvuli), sau  duc  than (Omphisa
anastomasalis), bénh thoi den (Ceratostomella
fimbriata) va xoan 14 do virut.

Két qua & bang 2 cho thay, mac do gay hai
cta sau hai cao hon so v6i bénh hai. Sau an 14
gay hai manh khi tréong & mat do 15 day/m? va
20 day/m? & giong VD1 va KLR3. Sau duc than
c6 muc do gay hai cao hon so véi sau an la va
gay hai nang nhat khi trong & mat do day hon 20
va 25 day/m?, diém 6 d6i voi giong VD1 va diém
8 doi voi giong KLR3. Do d6, sau hai da lam anh
hudéng dén gia tri thwong phidm va nang suat cia
khoai lang rau.

Dai voi bénh hai, tat cac cong thic déu xuat
hién bénh thoi den va xoan 14 trén ca 2 giong
khoai lang rau, tuy nhién chi gay hai véi mic do
nhe (diém 1 - 2). Nhu vay, mat do tréong c6 anh
huong dén sau hai ro hon so véi bénh hai.
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Béng 2. Anh huéng ciia mat d6 tréng dén tinh hinh sau, bénh hai ctia giong VD1 va KLR3

Pon vi tinh: diém

Sau hai Beénh hai
, Mat d¢ (day/m?)

Giong Sauanla | Sauducthan | Thoi den Xoan 14
5 3 4 1 1
10 2 5 1 1
15 4 5 1 1

Vb1
20 5 6 2 1
25 4 6 1 2
5 3 5 2 2
10 2 5 1 2
15 5 7 1 1

KLR3
20 4 8 1 1
25 3 8 1 1

3.3. Anh hudng ctia mat do tréng dén ning
sudt va ty le thuong phdm ctia khoai lang rau

Nang suat 1a chi tiéu cudi cung dé danh gia
hiéu qua tac dong cua bién phap ky thuat mat do
dén khoai lang rau. Két qua & bang 3 cho thay, mat
do trong anh huong c6 y nghia dén NSLT ciing
nhu NSTT ctia ca 2 giong khoai lang rau.

NSLT cua giong VD1 dao dong tir 9,66 — 10,92
tan/ha va giong KLR3 dao dong tir 9,33 - 10,69
tan/ha. Trong do6: Cong thitc trong voi mat do day
vira, tir 15 - 20 day/m? ca 2 giong khoai lang rau
déu c6 nang suat cao hon cé y nghia so voi cac
cong thirc con lai.

Téng NSTT & mat do trong 15 va 20 day/m?

16

ctia 2 giong khoai lang rau déu cao hon c6 y nghia
thong ké so vdi cac mat do con lai. Giong VD1 dat
NSTT cao nhat & mat do trong 20 va 15 day/m?
tuong tng 1a 8,13 va 7,87 tan/ha; giong KLR3 ciing
dat nang suat cao nhat & mat do trong 1a 15 va 20
day/m?, tuong tmg 1a 7,89 va 7,48 tdn/ha. Két qua
nghién ctu cta Tran Thanh Vinh va Phan Chi
Nghia (2014) [9] cho thay, trong véi mat do 5
day/m?* giong khoai lang KL20-209 cho nang la
14,54 tan/ha.

Két qua nghién cttu cho thay, vu he thu trong
voi mat do 15 va 20 day/m? giong VD1 va KLR3
déu cho nang suat cao so véi cac mat do con lai.
bay 1a co so quan trong dé xay dung quy trinh san
xuat khoai lang rau tai Thira Thien Hué va khuyén
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cao cho nguoi dan trong dé dat hiéu qua kinh té
cao hon.

Ty le thuong phdm ctia giong KLR3 va VD1 co
st sai khac 1o tai cac mat do trong khac nhau. Két
qua cho thay, ti l¢ thwong pham cta giong VD1

cao hon giéng KLR3 & hau hét cac mat do. O gidng
VD1, ti le thuong pham dat tir 42,15 - 46,88%, giong
KLR3 co ti 1¢ thuong pham 40,60 - 44,94%, ca hai
giong déu dat ti 1é thuong pham cao nhat khi trong
o mat do 15 day/m?

Béng 3. Anh hudng ctia mat do trong dén ning sudt va ty 1é thuong phim cia gidng VD1 va KLR3

, Mat do Téng NSLT Téng NSTT Ty le thuong phdm
Giong
(day/m? (tin/ha) (tdn/ha) %)

5 9,89 5,55¢ 42,15

10 9,66° 5,97¢ 44,46

Vb1 15 11,39* 7,87% 46,88

20 10,92% 8,13% 43,24

25 9,52¢ 6,23¢ 43,78

5 9,33¢ 5,46° 41,01

10 9,66° 6,04¢ 41,40

KLR3 15 10,69 7,89 44,94

20 10,59 7,48 40,60

25 9,68° 5,62°¢ 39,88

LSDys 0,86 0,78 ]

Ghi chii: Cdc chir cdi khdc nhau trong cung mot cot biéu thi su sai khdc co y nghia ¢ muic xdc suat

95%.

3.4. Anh huéng mat do dén hiéu qua kinh t&
ctia khoai lang rau

Nang suat va hiéu qua kinh t€ khong phai
bao gi¢ ciing ty 1é thuan véi nhau ma nhiéu khi
nang suat ting cao nhung hiéu qua kinh té mang
lai khong cao. Nghién ctu thuc hién véi cac

nghiém thitc vé mat do trong khac nhau nén chi
phi dau vao chi khac nhau vé luong giong, cac
yéu t6 khac 1a khong sai khac. Do do, khong co
nghia la ting mat d¢ sé lam ting nang suat va
hiéu qua kinh té. Vi vay, can xac dinh mat do
trong thich hop dé vira ting ning sudt vira dat
duoc hiéu qua kinh té cao.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2024 17




KHOA HOC CONG NGHE

Béng 4. Anh hudéng ctia mat do tréng dén hiéu qua kinh t€ ctia gidng VD1 va KLR3

Pon vi tinh: triéu dong/ha

Giong ((ﬁflt/?fz) Téng thu Téng chi Lai rong Ty suat loi nhuan
) 111,0 73,5 37,5 1,5
10 119,4 83,5 35,9 14
Vb1 15 1574 93,5 63,9 1,7
20 162,0 103,5 58,5 1,6
25 124,4 113,5 10,9 1,1
5 109,2 73,5 35,7 1,5
10 120,6 83,5 37,1 1,4
KLR3 15 157,8 93,5 64,3 1,7
20 149,6 103,5 46,1 14
25 121 113,5 7,5 1,1

Bang 4 cho thay, giong VD1 c6 téng thu dat
cao nhat 1a 162,0 triéu dong/ha tai cong thic co
mat do trong 1a 20 day/m? Giong KLR3 dat téng
thu cao nhat 1a 157,8 triéu déng/ha tai cong thic
c6 mat do trong 1a 15 day/m?®

Lai rong: Lai rong dat cao nhat cta 2 giong
khoai lang rau déu & mat d¢ trong 1a 15 day/m?
giong VD1 dat 63,9 trieu déng/ha/vu va giong
KLR3 dat 64,3 triéu dong/ha/vu. Lai rong dat cao
tiép theo 1a & cong thic trong voi mat do 1la 20
day/m? giong VD1 dat 58,5 trieu déng/ha/vu va
giong KLR3 dat 46,1 trieu dong/ha/vu. Nhu vay,
mat do trong c6 anh hudng rat 1on dén viec nang
cao nang suat ciing nhu hiéu qua kinh té cta khoai
lang rau trong vu he thu.

Ty suat loi nhuan: Ty suat loi nhuan ty le
thuan voi 1ai rong, tai mat do trong 15 day/m? ca 2
giong khoai lang rau déu co co ti suét loi nhuan
dat cao nhat 1a 1,7. Mat do 25 day/m? do chi phi
dAau tur cao nén giong VD1 va KLR3 déu c6 1ai rong
thu duoc thap nhat so véi cac mat do trong con lai.

4. KET LUAN

Mat do trong cé anh hudéng dén sinh trudng,
nang suat va hiéu qua kinh té cia khoai lang rau.
Mat do trong thich hop nhat cho giong VD1 va
KLR3 trong vu hé thu 1a 15 - 20 day/m?.

Mat do 15 va 20 day day/m? giong VD1 dat
nang suat 7,87 va 8,13 tan/ha, lai rong dat 63,9 va

58,5 trieu dong/ha/vu; giong KLR3 dat nang suat
7,89 va 7,48 tan/ha, lai rong dat 64,3 va 46,1 trieu
dong/vu.

Tir két qua nghién cttu, budc dau khuyén cao
ap dung mat do trong tir 15 - 20 day/m? cho giong
VD1 va KLR3 trong vu hé thu tai tinh Thta Thién
Hué.
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EFFECT OF PLANTING DENSITY ON GROWTH AND YIELD OF VD1 AND KLR3 SWEET POTATO
VARIETIES FOR LEAFY VEGETABLE

Trinh Thi Sen’, Hoang Thi Thai Hoa’,

Dinh Thi Thu Thanh!, Nguyen Thi Thuy Dung?

!University of Agriculture and Forestry, Hue University

“Center for Agricultural Services of Quang Ngai city, Quang Ngai province
Summary

The study was conducted with 5 planting density treatments (5, 10, 15, 20, 25 plant/m? on two
varieties of sweet potato for leafy vegetables namely VD1 and KLR3 to determine the appropriate
planting density for sweet potato as leafy vegetables in achieving the highest yield and economic
efficiency. The experiment was arranged in the split-plot design with 3 replicates at the Center for
Agricultural Research and Services (CARAS), the Faculty of Agronomy, University of Agriculture
and Forestry, Hue University in Summer - Autumn cropping season 2022. The data on growth
and development, pests and diseases, yield, and economic efficiency was collected according to
the National Technical Regulation on Testing for Value of Cultivation and Use of sweet potato
varieties and Descriptors for Sweet Potato. Research results indicated that the best planting
densities for VD1 and KLR3 varieties for good growth and development, less pests and diseases,
high yield and economic efficiency were from 15 to 20 plants/m?. Yield of VD1 variety reached
7.87 and 8.13 tons/ha and profit gained 63.9 and 58.5 million VND/ha/crop, respectively;
similarly, KLR3 variety reached 7.89 and 7.48 tons/ha and profit gained 64.3 and 46.1 million
VND/ha/crop. Planting density of 15 to 20 plans/m? was recommended for leafy vegetable sweet
potato in Summer - Autumn crop in Thua Thien Hue province.

Keywords: Economic efficiency, sweet potato for leaty vegetables, yield, density, growth.
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NGHIEN CUU ANH HUGNG CUA MOT sO YEU 1O
BEN NUOI CAY MO SEO CUA GIONG MIA K84-200
VA UTHONG 12
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Nguyén Thanh Ha!, Nguyén Thanh Pic!, Pham Xuan Héi!, Nguyén Duy Phuong®

! Vién Di truyén Nong nghiép
" Email- phuongnd. bio @gmail.com

TOM TAT

Chon giéng mia (Saccharum spp.) bang cong nghé gen da chtirg minh tinh hiéu qua vuot troi so
voi cac phuong phap chon giong truyén thong. Gan day, cong nghé chinh sita gen CRISPR/Cas9
ra doi da tao nén mot cudc cach mang trong chon giong phan tir. Tuy nhién, hiéu qua img dung
chinh stra gen trong chon tao giong cay trong, bao gom céa cay mia, phu thuoc rat 16n vao quy
trinh nuoi cay in vitro va hiéu suat tai sinh chéi. Cho dén nay, cac nghién cttu vé tao mo seo va tai
sinh chéi ctia cac giong mia phé bién trong san xuat nhu: K84-200 va Uthong 12 con kha han ché.
Nghién cttu nay da xac dinh dugc thanh phan moi truong tao mo seo t6i vu ctia K84-200 va
Uthong 12 chia 2,4-D 3,0 mg/L, Casein 500 mg/L, L-proline 500 mg/L, nudc dira 10%; hiéu suat
tao mo seo dat 1an luot 73,3% va 97,8%. Hon nita, nghién ctru da xac dinh duoc hiéu sudt tai sinh
chéi tir mo seo ctia K84-200 va Uthong 12 dat 1an luot 48,5% va 16,6%. Nghién cttu nay la tién dé
quan trong cho cac nghién ctru hé thong chinh sita gen trén hai giong mia K84-200 va Uthong 12

sau nay.

Tt khoéa: K84-200, in vitro, mia, nuéi cdy mo, Uthong 12.

1. DAT VAN BE

Mia (Saccharum spp.) 1a moét trong nhiing cay
cong nghiép cé trién vong nhat trén thé gioi [1].
Mia hién duoc trong & hon mét tram quéc gia va
khu vuc, co tong dién tich khoang 26 triéu ha, voi
san luong hang nam 1a 1,9 ty tdn mia tuoi, chiém
gan 80% duong va 40% ethanol sinh hoc trén thé
gioi, v6i téng gia tri san luong 1a 80 ty USD [2]. O
Viét Nam, do nhu cau st dung rat lon, hang nam
phai nhap khiu hon 1 triéu tdn duong. Trong khi
nhu cau thi truong ngay cang ting, nhimg nim
gan day, toc do phat trién ctia nganh trong mia &
Viét Nam lai c6 xu huéng chiing lai.

Cay giong 1a van dé then chot ctia cia nganh
mia duong. Theo Hiép hoi cac nha cong nghé mia
duong quoc t€ (ISSCT), dong gop khoa hoc va
cong nghé cta viéc cai tién giong mia lén toi 60%
[3]. Tat ca cac nudc san xuat mia duong lon trén
thé gioi déu coi viéc chon, tao va lién tuc cai tién
giobng moi 1a nén tang vimg chic dé thuc day

nganh mia duong phat trién 6n dinh. Tuy nhién,
do mia c6 bo gen rat phtec tap, chu ky sinh san kéo
dai, kho danh gia ki€u hinh... nén qua trinh cai
tién giong mia thuong rat cham so vdi cac loai cay
trong khac nhu: Lua, ngo va dau twong [4, 5]. Vai
thap ki trd lai day, voi su phat trién cta sinh hoc
phan tt, nhiéu phuong phap maéi nhu: Chon giong
bang chi thi phan tt, chuyén gen, dac biét 1a chinh
stta gen da mang lai hiéu qua rat cao trong chon
giéng cay trong, bao gom ca chon giong mia, gitup
khic phuc duoc nhuoc diém ctia cac phuong phap
chon giong truyén thong [6].

Gan day, cong nghé chinh sta gen
CRISPR/Cas9 ra doi da mé ra mot ki nguyén méi
cho linh vuc khoa hoc cay trong noi chung va chon
giong noi rieng. Hé thong CRISPR/Cas9 cho phép
chinh stta chinh x4c gen muc tiéu trén cay trong
theo huong co loi cho muc dich chon giong. Véi
uu diém vuot troi vé tinh chinh xac va hiéu qua,
dong thoi thao tac ki thuat twong doi don gian, tiét
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kiém thoi gian, chi phi nén cong nghé nay dang
dan tré thanh mot sw b6 sung hoan hado cho cac
phuong phap chon giong truyén thong [6, 7]. Tuy
nhién, han ché 16n nhat ctia cac hé théng chinh
stta gen tng dung CRISPR/Cas9 trén cay trong la
phu thuoc vao quy trinh nuoi cay in vitro [7]. Dé
co thé stt dung hé thong CRISPR/Cas9 trén mot
doi tuwong cay trong cu thé, hoan thién quy trinh
nudi cdy in vitro dat hiéu suat cao la diéu kién
tien quyét. Hon nita, rat nhiéu quy trinh chinh
stta gen thuc vat hién nay, bao gom ca chinh stra
gen & mia, da st dung mo seo lam vat lieu dé
chuyén cau truc biéu hiéen CRISPR/Cas9 do tinh
tién loi vé nguon vat liéu [7]. Chinh vi vay, nghién
cttu duoc thuc hién nham muc dich téi vu moi
treong nudi cdy tao mo seo va danh gia kha nang
tai sinh tir mo seo cta cta hai giong mia phé bién
trong san xuat (K84-200 va Uthong 12), lam tién
dé cho cac nghién ctu chinh sta gen phuc vu
chon tao giong mia bang cong nghé
CRISPR/Cas9 sau nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Giong mia Uthong 12 va K84-200 duoc cung
cap boi Cong ty C6 phan Mia duong Thanh Thanh
Cong. Cac hoa chat chinh st dung trong nghién
ctru, bao goém: 2,4-D, Casein va L-proline cé d¢ tinh
khiét dat >98%, duoc mua tir hang Merck (Ptc);
hén hop muoi MS (Murashige and Skoog Basal
Salt Mixture) duoc mua tir hang Sigma (My).

2.2. Phuong phap

221 Toi uu néng do 2,4-D trong méi truong
nuoi cay in vitro tao mo seo mia

Goc choi non duoc tach tir than cay mia nuoi
cay in vitro 30 ngay tudi (chiéu cao 3 cm) va duoc
dat trén moi truong nuodi cdy tao mo seo (mudi MS
4,3 g/L, sucrose 30 g/L + agar 8 g/1) voi cac nong
do 2,4-D khac nhau (1,0 mg/L; 2,0 mg/L; 3,0
mg/L; 4,0 mg/L). Mau duoc nudi cdy & nhiet do
26 + 2°C, trong diéu kién t6i hoan toan. Sau 4 tuan
nudi cay, ti 1é mau tao mo seo duogc tinh theo cong
thirc: (S6 mau tao mo seo/Z s6 mau cdy) * 100%.
Thi nghiém duwoc thuc hién véi t6i thiéu 30
mau/giong, lap lai 3 lan.

222 Toi wu nong do Casein va Lproline
trong moi trurong nuodi cdy in vitro tao mo seo mia

Goc choéi duoc tach tir than cay mia nuoi cay in
vitro 30 ngay tudi (chiéu cao 3 cm) va dugc dat
trén moi treong nudi cdy tao mo seo da téi wu
thanh phan 2,4-D (mudi MS 4,3 g/L, sucrose 30
g/L + agar 8 g/L, 24-D 3,0 mg/L) c6 b6 sung
Casein va L-proline theo cac cong thirc khac nhau
(Bang 1). Mau duoc nudi cay ¢ nhiét do 26 + 2°C
trong diéu kién t6i hoan toan. Sau 4 tuan nuoi cay,
ti 16 mau tao mo seo duoc duoc tinh theo cong
thirc: (S6 mau tao mo seo/Z s6 mau cay) * 100%.
Thi nghiém duoc thuc hién véi t6i thiéu 30
mau/giong, lap lai 3 1an.

Bang 1. Cong thirc thanh phan axit amin ctia méi
trueong nudi cdy tao mo seo

Teén cong Thanh phan
thire Casein (mg/L) | L-proline (mg/L)

T1 0 0

T2 500 0

T3 0 500

T4 500 500

T5 1.000 0

T6 0 1.000

2.2.3. T6i wu nong do nudc dira bo sung trong
moi truong nuoi cdy in vitro tao mo seo mia

Goc choi dugc tach tir than cay mia nuoi cay in
vitro 30 ngay tudi (chiéu cao 3 cm) va duoc dat
trén moi treong nudi cdy tao mo seo da toi wu
thanh phan 2,4-D, casein va L-proline (mu6i MS
4,3 g/L, sucrose 30 g/L + agar 8 g/L, 2,4D 3,0
mg/L, Casein 500 mg/L va L-proline 500 mg/L) c6
b6 sung nudc dira voi ti 1& 0%, 5% va 10% (v/v).
Mau duoc nudi cdy ¢ nhiét do 26 + 2°C trong diéu
kién toi hoan toan. Sau 4 tuan nuéi cdy, ti 1é mau
tao mo seo duoc duogc tinh theo cong thuic: (S6
mau tao mo seo/% s6 mau cay) * 100%. Thi nghiém
duoc thuc hién voi toi thiéu 30 mau/giong, lap lai 3
lan.

2.2.4. Tii sinh choi mia tir mé seo
Quy trinh nuoi cdy in vitro tai sinh choi ttr mo
seo mia dugc xay dung dua trén quy trinh da cong

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2024 21



KHOA HOC CONG NGHE

b6 ctia Belete va cs (2017), Roshan va cs (2012) [8,
9]. Mau mo seo duoc nudi cdy trén moi truong tai
sinh chéi (muoi MS 4,3 g/L, sucrose 30 g/L + agar
8 g/L, BAP 2,0 mg/L, casein 500 mg/L va L-
proline 500 mg/L, nudc dira 10%) & nhiét do 26 +
2°C trong diéu kién chiéu sang 16 gio/ngay. Sau 4
- 5 tuan nuoi cdy, ti 1é mau tai sinh ([S6 mo seo tai
sinh/2 mo seo] * 100%) va ti lé chdi/mo seo (Z
chéi tai sinh thu duoc/Z moé seo) duoc ghi lai.

2.2.5. Xur Iy s6 liéu thong ké

S6 lieu duoc thong ké bang phan mém Excel
2016 dé tinh gia tri trung binh va do lech chudn
cac lan lap lai ctia mdi cong thic. Gia tri trung
binh ctia cic cong thic trong cung thi nghiém
duoc phan tich bang so sanh phuong sai mot nhan

t6 (One-way ANOVA) va kiém dinh #fest trén
phan mém Excel 2016 véi o = 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia 2,4D dén kha ning tao
mo seo ctia giong mia Uthong 12 va K84-200

Auxin thuong duoc st dung trong nudi cay in
vitro tao mo seo, nudi cay huyén phu, kich thich su
kéo dai ré va phan chia té bao cta nhiéu loai thuc
vat. Doi voi mia, 2,4-D 1a loai auxin duoc st dung
phé bién nhat dé tao mo seo [10 - 12]. Dé danh gia
anh huong ctia 2,4-D d6i voi 2 giong mia nghién
ctru, 2,4-D véi cac nong do khac nhau da lan luot
duoc b6 sung vao moi truong tir 1,0 mg/L - 4,0
mg/L da duoc khao sat dé xac dinh nong do toi wu
cho viéc tao mo seo tir 2 giong mia Uthong 12 va
K84-200 (Hinh 1).

Hinh 1. Tao mo6 seo mia trén méi treong c6 bé sung 2,4-D

Ghi chu: Goc choi non cua giong mia K84-200 diroc nudi cay trén méi truong tao mo seo co bo sung 2,4-
D 1,0mg/L (A), 20mg/L (B), 3,0mg/L (C) va 4,0mg/L. Hinh dnh duroc ghi lai sau 30 ngady nudi cay.
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Hinh 2. Anh hudng ctia 2,4-D dén khé ning tao mo seo mia
Ghi chu: Mo seo duoc tao tir giong mia Uthong 12 va K84-200 trén moi truong nudi cdy in vitro co bo
sung 2,4-D voi nong do khac nhau (1,0 mg/L; 2,0 mg/L; 3,0 mg/L; 4,0 mg/L). Gid tri trén do thi Ia 1 Ié tao
mo seo trung binh cua 3 Iin thi nghiém. Cac chir cdi khdc nhau trén cot thé hién sw sai khdc cé y nghia thong
ké gitra gid tri trung binh cia moi cong thuc thi nghiém (0.=0,05). Thanh bar thé hién gid tri do léch chuan.
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Cac mau goc chdi non bat dau tang sinh sau
mot tuan nudi cdy; tuy nhién, sy hinh thanh mo
seo chi bit dau quan sat thay ¢ tuan thi hai. Sau 4
tuan nuodi cdy, mo seo hinh thanh & ria va phat
trién thanh mo seo truong thanh day da. Vé mat
hinh thai, mo6 seo c6 mau trang vang, dac, kho va
c6 n6t san (Hinh 1). Phan tng tao mo seo cua
giong Uthong 12 thap hon so voi K84-200 (Hinh
2). Phan tich chi tiét két qua thu duoc cho thay,
viéc thay déi nong do 2,4-D trong mdi truong nuodi
cay khac nhau c6 xu huong anh hudéng kha teong
dong gitta cac giong. Cu thé, nong do 2,4-D 3,0
mg/L cho két qua tao mo seo & tot nhat ¢ ca hai
giong. Doi voi giong Uthong 12, ti 1é tao mo seo
ctia moi truong c6 2,4-D voi nong do 3,0 mg/L va
4,0 mg/L khac biét khong dang ké; trong khi 2,4-D
1,0 mg/L va 2,0 mg/L co hiéu qua tao mo seo thap
hon ro rét (22,2% va 38,9%). Dai voi giong K84-200,
ti 1é mau tao mo seo trén moi truong co 2,4-D 2,0
mg/L va 4,0 mg/L twong tu nhau (72,2% va 75,6%)
va cao hon moi truong co 2,4-D 1,0 mg/L (50%).

Su phat trién ctia mo seo mia c6 lién quan truc
tiép dén su c6 mat cta 2,4-D, mot loai hormone
sinh trudng cé vai tro tao ra mo seo & hau hét cac
loai thuce vat [13, 14]. Phan tmg tao mo seo co thé
phu thuoc vao kiéu gen [15]. Trong nghién cttu
nay, phan tng tao mo seo gitta 2 giong K84-200 va
Uthong 12 ciing c6 su khac biét dang ké. Hon nira,
qua trinh hinh thanh mé seo c6 thé duoc cai thién
khi ting nong do 2,4-D [16, 17]. Nguoc lai, mot so
nghién ctu da cho thay, nong do 2,4-D thap giup
tang hiéu qua tao ra mé seo phoi héa va kich thich
mo seo phat trién tot hon [17, 18]. Tuy nhién,
trong nghién cttu nay, 2,4-D 3,0 mg/L va 4,0 mg/L
lai cho két qua tao mo seo tot hon ca, tuong déng
voi két qua nghién ctru ctia Phan Thi Thu Hién va
cs (2021); Tahir va cs (2011) [12, 15]. D€ dam bao
hiéu qua kinh té va hiéu suat tao mo seo cao nhat,
cong thic moi truong st dung 2,4-D 3,0 mg/L da
duoc lua chon cho cac phan tich tiép theo.

3.2. Panh gia anh hudéng chia Casein va L-
proline dén kha ning tao mé seo ctia giong mia
Uthong 12 va K84-200

Cong thic
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Hinh 3. Anh hudng ctia Casein va L-Proline dén kha ning tao mé seo mia

Ghi chu: Mo seo duoc tao tir giong mia Uthong 12 va K84-200 trén moi truong nudi cdy in vitro co bo
sung Casein va L-proline voi cdc cong thic khdc nhau (T1- T6). Gid tri trén do thi Ia i Ié tao mé seo trung
binh cua 3 Ian thi nghiém. Cédc chir cdi giong nhau trén cot thé hién sur sai khic khong cé y nghia thong ké
gitra gid tri trung binh ctia moi cong thiic thi nghiém (.=0,05). Thanh bar thé hién gid tri do léch chuan.

Qua trinh tao mo seo cua nhiéu loai vat trén
moi truong nudi cdy in vitro c6 thé bi anh huong
boi nhiéu yéu t6 khac nhau, bao gom ca thanh

phan va néng do chat diéu hoa sinh truéng noi
sinh va cac chat dinh duong nhw: Casein va L-
proline [19]. Trong nghién ctru nay, anh huong
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ctia viec bo sung Casein va L-proline véi cac ti 1é
khac nhau déi voi sy hinh thanh mo seo ctua 2
giong mia Uthong 12 va K84-200 da 1an luot duoc
khéo sat. Phan tich két qua tao mo seo cta 2 giong
mia cho thay, hau nhu khong c6 su khac biét dang
ké vé ti 1é mau tao mo seo giita cac thi nghiém cé
b6 sung Casein va/hoac L-Proline véi nhau va so
voi thi nghiém déi ching (T1 - khong b6 sung)
(Hinh 3). Diéu nay chung té6 Casein va L-Proline
khéng co tac dung kich thich qua trinh hinh thanh
mo seo & 2 giong mia nghién ctru. Tuy nhién, hinh
thai mo seo trén cac moi truong T4, T5 va T6 co
kich thudc 16n hon va mau vang dam hon so voi
mo seo trén cac moi truong T1, T2 va T3 (Hinh 4).
Vi vay, xét cung voi yéu t6 chi phi nuoéi cdy, cong
thirc moi truong T4 (Casein 500 mg/L va L-Proline
500 mg/L) da duoc lwa chon cho cac nghién ctu
tiép theo.

Casein va L-Proline khong thuong xuyén
duoc stt dung phé bién trong cac nghién ctu tao
mo seo mia. Mot vai nghién ctu trudc day da s
dung 2 loai héa chat nay & dang don chat hoac
két hop ca hai loai. Vi du nhu Abdelsalam va cs
(2021) da st dung Casein 500 mg/L trong moéi
treong nudi cdy tao mo seo mia [10]; trong khi
Tripathy va Ithape (2020) lai két hop L-Proline
100 mg/L va Casein 500 mg/L [20]. Tuy nhién,
chua c6 nghién cttu nao danh gia anh huong cia
2 hop chat nay dén kha ning tao mo seo mia. Két
qua thu duoc trong nghién cttu nay da cho thay,
viéc b6 sung Casein va/hodc L-Proline khong lam
tang s6 lwong mau goc choi non tao mod seo
nhung cé anh huwong tich cuc téi hinh thai mo seo
tao thanh sau d6.

Hinh 4, Tao md seo mia trén mai truong c6 bé sung Casein va L-proline

Ghi chi: Goc chéi non cua giong mia K84-200 duoc nuoi cdy trén moi truong tao mo seo co bo sung
Casein va L-proline theo cong thic T1 (A), T2 (B), 13 (O, T4 (D), 15 (E) va 16 (F). Hinh anh duoc ghi lai

sau 30 ngay nuoi cay.

3.3. Panh gia anh huéng ctia nuedc dira dén
kha ning tao mé seo ciia giong mia Uthong 12 va
K84-200

Nuoc dira c6 chira nhiéu thanh phan hormone
sinh truéng thuc vat va thuong duoc st dung trong
nuoi cdy mo. Viéc bd sung nudc dira két hop voi

auxin téng hop trong moi truong nudi cdy mo gitp
kich thich su hinh thanh mo seo, phat trién choi va
nhan da chéi [21]. Trong thi nghiém nay, cac cong
thitc moi treong nuoéi cdy voi ham lwong nudc dira
khac nhau (0%, 5%, 10%) da lan luot duoc khao sat
hiéu qua kich thich tao mo seo tir goc choi non cta
2 giong mia Uthong 12 va K84-200. Sau 4 tuan nudi
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cdy, quan sat ti 1é mo seo hinh thanh (Hinh 5) cho
thay chi c6 giong mia Uthong 12 c6 phéan tmg nhe
doi voi viec bé sung nuodc dira vao thanh phan moi
truong. Cu thé, moi truong c6 bé sung nudc dira
10% c6 ti 1é mau tao mo seo ting ~11% so voi moi
truong khong b sung nudc dita. Nguoc lai, ca 3
loai moi trudong nuodi cay giong mia K84-200 khong
co su khac biét ro rét vé s6 lwong mo seo thu duoc.
biéu nay goi y rang muc do dnh huéng ctia nuoc
dura d6i voi phan tng tao mo seo phu thuoc vao
ban chat di truyén cta giong.

Nhiéu nghién ctu truoc day da st dung két
hop auxin (2,4-D) v6i nudc dira dé ting hiéu qua
tao mo seo [10, 22]. Két qua nghién ctu cua
Abdelsalam va cs (2021); Khan va cs (2020) da thu

duoc ti 1é tao mo seo cao nhat (> 80%) khi bd sung
nuoc dira 10% vao moi trudng nudi cdy giong mia
GT 54-9 va CP 77/400 [10, 23]. Nguoc lai, nghién
ctru trén cac giong mia nhu: LK 92-11, Isd-16, Isd-
28, CPF-246, SPF-234 va HSF-242 da chi ra moi
truong chi c6 2,4-D va khong b6 sung nudc dira
van thu duoc hiéu suat tao mo seo twong tu [24 -
26]. Diéu nay co thé ly gidi, do su khac nhau vé
ban chat di truyén giita cac giong mia duoc st
dung trong nghién cttu. Nhan dinh nay cting phu
hop voi két qua thu duoc & trén, trong do viéc bé
sung nuoc dira chi tang ti 1é tao mo seo doi voi mot
trong hai giong mia duoc nghién ctu (giong
Uthong 12).
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Hinh 5. Anh hudng ctia nuoc dira dén kha ning tao mé seo mia

Ghi chii: Mo seo duroc tao tir giong mia Uthong 12 va K84-200 trén moi truong nudi cay in vitro co bo
sung nuéce dira voi cdc nong do (v/v) khdc nhau (0%, 5%, 10%). Gid tri trén do thi Ia i Ié tao mo seo trung
binh cua 3 In thi nghiém. Céc chir cdi khdc nhau trén cot thé hién su sai khdc co y nghia thong ké giita
gid tri trung binh cia moi cong thirc thi nghiém (@.=0,05). Thanh bar thé hién gi4 tri do léch chuan.

3.4. Danh gia kha ning tai sinh chéi tit mé seo
giong mia Uthong 12 va K84-200

Hiéu suat tai sinh choi tir mé seo ctia mia
khong chi phu thugc nhiéu vao ban chat giong ma
con chiu nhiéu anh huéng tir moi treong nudi cay,
cac loai chat kich thich, diéu hoa sinh truéng [27].
Do do, thi nghiém nay duoc thiét ké nham muc
dich danh gia kha nang tai sinh cta 2 giéng mia

Uthong 12 va K84-200 trén nén moi truong tai sinh
da duoc cong b6 trusc day (Hinh 6) [8, 9]. Két qua
quan sat mo seo mia sau 4 tuan nuoi cay trén moi
truong tai sinh choi (Hinh 7) cho thay, c6 su khac
biét rat 1on vé s6 luong mo seo tai sinh cting nhw
s6 luong choi/cum choi trung binh giita cac giong
mia. Hiéu sudt tai sinh choi ctia giong mia Uthong
12 thap hon ro rét (16,6%) so voi giong con lai
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(48,5%). bong thoi, s6 luong choi thu duoc tit  choi/cum moé seo). Diéu nay cho thay, cac nhan
giong K84-200 ciing cao hon rat nhiéu so voi giong  dinh trudc day vé kha niang tai sinh cta mia phu
Uthong 12 (8,6 choi/cum mod seo so véoi 3,0 thuodc rat nhiéu vao ban chat giong [20].

Hinh 6. T4i sinh chéi tir mé seo mia
Ghi chu: Choi duoc tdi sinh tr mo seo cua céc giong mia Uthong 12 (A), K84-200 (B) trén méri truong

nuodi cdy in vitro. Hinh anh diroc ghi lai sau 30 ngdy nuoi cay.
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Hinh 7. Kha niing tai sinh chéi tir mé seo ctia cac gidng mia

Ghi chu: Choi duoc ti sinh tir mé seo cua giong mia Uthong 12 va K84-200 trén méi trirong nudi cdy in
vitro. Gid tri trén do thi Ia tf Ié % mo seo t4i sinh va so choi/mo seo trung binh cua 3 Iin thi nghiém. Céc chir
cdi khdc nhau trén cot thé hién su sai khac co y nghia thong ké giita gid tri trung binh cua moi giong
(@=0,05). Thanh bar thé hién gi4 tri do léch chuan.

Nghién ctru ctia Roshan va cs (2012) véi thanh 2,0 mg/L da thu duoc ti 1é mo seo tai sinh rat cao
phan moi truong twong tu da dat duoc hiéu suat tdi  voi 4 giong mia: CPF-246, CPF-247, CPF-248, CPF-
sinh 98% [9]. Shakra va cs (2017) sit dung moi 249 [27]. Nghién ctu cta Tripathy va Ithape
truong tai sinh cé bé sung NAA 0,5 mg/L va BAP  (2020) cho thiay BAP 2,0 mg/L va TDZ 0,05 mg/L
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da duoc bé sung vao moi truong tai sinh cta 5
giong mia phd bién ctia An Do, ti 1é tai sinh choi
dat duoc tir 22,6 - 87,8% va s6 chdi/mo seo tir 5,8 -
16,0 [20]. Két qua nghién nay ctu cho thay, kha
nang tai sinh chéi tir mo6 seo & cay mia bi anh
huong nhiéu boi ban chat di truyén cta giong.
Hon nira, giong mia K84-200 c6 hiéu suat tai sinh
choi ciing nhu hé s6 nhan choi kha cao. Phan Thi
Thu Hién (2022) ciing da nghién cttu kha nang tai
sinh chéi ttr mo seo tao thanh tir cuon 14 non ctia
giong mia KK3 va thu duoc hiéu suat khoang 53%
[28]. Nhu vay, K84-200 c6 thé phu hop dé st
dung cho cac nghién ctru chuyén gen/chinh stra
gen sau nay. Tuy nhién, diéu nay con phu thuoc
vao kha nang ti€p nhan ADN ngoai lai cia cac
giong mia.
4. KET LUAN

Nghién ctru da thiét 1ap duwoc thanh phan moi
treong tao mo seo toi wu cho 2 giong mia K84-200
va Uthong 12. Kha nang tao moé seo clia 2 giong
mia nghién ctru bi anh hudng nhiéu béi 2,4-D, it bi
tac dong boi thanh phan Casein, L-Proline va nuéoc
dtra trong moi truong nudi cdy. Moi truong tao mo
seo toi vu stt dung 2,4-D 3,0 mg/L, Casein 500
mg/L va L-Proline 500 mg/L, nuéc dira 10%; dat
hiéu suat 73,3 - 97,8%. M6 seo cta hai giong mia
K84-200 va Uthong 12 c6 ti l¢ tai sinh choi dat 48,5
va 16,6%.
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INVESTIGATION OF FACTORS AFFECTING TISSUE CULTURE IN SUGARCANE
VARIETIES K84-200 AND UTHONG 12

Cao Le Quyen', Pham Thi Van', Nguyen Thi Thu Ha’,
Nguyen Thanh Ha'!, Nguyen Thanh Duc!, Pham Xuan Hoi', Nguyen Duy Phuong®
! Agricultural Genetics Institute

Summary

In the realm of scientific advancement, the utilization of genetic technology in the selection of
sugarcane (Saccharum spp.) varieties has demonstrated remarkable superiority over traditional
breeding methods. The emergence of the CRISPR/Cas9 gene editing technology has notably
revolutionized molecular breeding. However, the efficacy of gene editing applications in plant
breeding, particularly in the context of sugarcane, is substantially reliant upon the in vitro culture
process and, more specifically, shoot regeneration efficiency. Notably, there exists a dearth of
research on callus formation and shoot regeneration of prominent sugarcane varieties such as
K84-200 and Uthong 12 in commercial production. This study has successfully identified the
optimal composition of the callus-inducing medium for K84-200 and Uthong 12, incorporating 2,4-
D (3.0 mg/L), Casein (500 mg/L), L-proline (500 mg/L) and 10% coconut water, resulting in a
scar tissue creation efficiency of 73.3% and 97.8%, respectively. Additionally, the research has
ascertained the shoot regeneration efficiency from callus of K84-200 and Uthong 12 to be 16.6%
and 48.5%, respectively. These findings represent a crucial foundation for future investigations
into gene editing systems pertaining to these two sugarcane varieties.

Keywords: K84-200, in vitro, sugar cane, tissue culture, Uthong 12.
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NGHIEN CUU HOAN THIEN CONG NGHE
NUOI CAY /V VITRO QUY MO SAN XUAT CAC
DONG KEO LAI TAM Bl'_jl (DONG X101 » X102)
Ha Thi L¢!, Can Thi Lan', Khuat Thi Hai Ninh? Dao Thi Thanh Mai?,
Kiéu Thi Ha!, Le Thi Xuan Quynh?, Ta Thu Trang®, D6 Hiru Son?
Vien Nghién cuu Giong va Cong nghé Sinh hoc Lam nghiép

“Truong Pai hoc Lam nghiép
"Email: lehathi.viu @gmail.com

TOM TAT

Nghién ctru hoan thién cong ngheé nudi cdy in vitro quy moé san xuat duoc thuc hién cho cac dong
Keo lai tam boi (Dong X101 va X102). Két qua nghién ctru cho thdy, giai doan tao mau sach, choi
vuot hay chéi nach duoc khir tring bang NaClO 5,0% trong thoi gian 8 phut cho ty 1é ndy choéi hitu
hieu 1a 20% doi voi dong X101 va X102. S6 chodi/cum cao nhat dat duoc trong moéi truong
Murashige va Skoog cai tién (MS*) + 1,0 mg/1 BAP + 30 mg/1 Ads (Dong X101 c6 5,54 choi/cum,
dong X102 ¢6 5,07 choi/cum). Moéi truong MS* + 1,0 mg/1 BAP + 0,25 mg/1 GA; + 0,05 mg/1 NAA
duoc st dung cho giai doan nang cao chat luong chéi (Dong X101 ¢6 6,65 choi/cum, ty 1é chéi
hiru hiéu (TLCHH): 87,78%, chiéu cao choéi: 4,52 cm; dong X102 c6 5,56 chéi/cum, TLCHH:
87,78%, chiéu cao choi: 4,65 cm). Choi hiru hiéu dat tieu chuian duoc ra ré trong moi truong "
MS* + 2 mg/1 IBA + 0,25 mg/1 ABT, ty 1é ra ré dong X101 dat 97,78% va dong X102 dat 98,89%.
Thoi gian huan luyén 10 ngay cho ty 1é cay con séng & ngoai vuon wom cao voi dong X101 dat
83,33% va dong X102 dat 81,11%. Trén gia thé 42% trau + 43% xo dita + 15% than bun (v bau tu
tieu) cay song dat ty le 95%. Cay sinh trudong va phat trién tot voi ché do cham soc 1a bon phan
NPK (13: 13: 13 TE) 1,0%, liéu lwong nudc tuéi la 100 lit/20.000 cay, twoi 15 ngay/lan.

Tt khoéa: Keo lai tam boi, keo lai, nuoi cy in vitro.

1. AT VAN DE

Keo 1a loai cay sinh truong nhanh, luan ky
kinh doanh ngan, nang suit cao gop phan cai tao
dat vi vay keo 1a loai cay chu yéu trong tréng rimg
tai Viet Nam. Tinh dén nam 2019, da c6 54 giong
cac loai keo da duoc Bo Nong nghiép va Phat trién
nong thon cong nhan 1a giong Quoc gia va giong
tién bo ky thuat. Tuy nhién, s6 luong cac giong
keo duogc ap dung vao trong rimg san xuat con han
ché, beén canh do viec trong rimg keo thuan loai
tren dién tich 16n qua nhiéu chu ky tiém 4n nhiéu
nguy co vé an toan sinh hoc va sau, bénh hai [1].

Nam 2020, 4 dong Keo lai tam boi (Dong
X101, X102, X201, X205) da dugc Bo Nong nghiép
va Phat trién nong thon cong nhan 1a giong moi
[1]. Nhitng giong nay thé hién vuot hodc twong
duong vé nang suat va 1 s chi tieu chat luong
than cay so voi giong da duoc cong nhan (Dong

BV10 va BV16) va vuot toi thiéu 32% vé nang suat
so voi giong san xuat dai tra. Do Keo lai tam boi c6
hé gen phtc tap, dac diém di truyén khong déng
nhat viéc nhan lén vé so luong nhiém sic thé dan
dén tang liéu luong gen, ting muc do di hop ta,
tang muc d twong tac thong tin di truyén. Ngoai
ra, cac dong Keo lai tam boi thuong kha nang sinh
san hitu tinh yéu hodc tham chi bat thu duoc xem
la mot trong nhimg cach ti€p can hiéu qua dé thay
thé cac dong Keo nhi boi c6 kha ning sinh san
hiru tinh tot, tai sinh tu nhién cao, can kiém soat
dé han ché sy xam lan. Dé ap dung rong rai vao
san xuat va dam bdao nang suat, chat luong ctia cac
giong thi phuong phap nhan giong biang phuong
phap nuoi in vitro t€ bao 1a t6i vu nhat. Bén canh
do, cac giong keo c6 phan tng véi diéu kién nuoi
cay khac nhau, do d6 can tién hanh nghién ciru
nhan giong cho timg giong cu thé. Giai doan 2019 -
2020, Vién Nghién ctru Giong va Cong nghé sinh
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hoc Lam nghiép buoc dau da xay dung duoc quy
trinh nhan giong in vitro & quy moé phong thi
nghiém cho 2 dong Keo lai tam boi (Dong X101 va
X102). Tuy nhién, dé phat trién 2 dong Keo lai tam
boi nay vao san xuat, nghién ctru hoan thién cong
nghé nuoéi cay in vitro quy mo san xuat 2 dong Keo
lai tam boi 1a rat can thiét nham hoan thién quy
trinh nuoi cay trén quy mo san xuat.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Vat lieu nghién cttu

Choi banh té thu tir cay me (1,0 - 1,5 tudi) da
duoc tré hoa ctuia cac dong Keo lai tam boi (Dong
X101 va X102) trong tai vuon wom Trung tam Thuc
nghiém va Chuyén giao giong cay rung, Vién
Nghién ctu Giong va Cong nghé sinh hoc Lam
nghiép.

2.2. biéu kién thi nghiém cho nuéi cdy in vitro

Mau nuéi cay trong moi truong duoc hap khir
trung & diéu kién 4p suat 1,2 atm, nhiét do 121°C
trong thoi gian 20 phut ché do nu6i mau duoc thuc
hién véi cuong do chi€u sang 2.000 - 3.000 lux, thoi
gian chiéu sang 10 giod, nhiét do phong nudi cay 25
+ 2°C va chu ky cay chuyén 20 - 25 ngay. Moi
treong nudi cay duoc bd sung 5,5 g/1 agar + 30 g/1
duwong voi pH tr 5,7 - 5,8.

2.3. Phuong phap nghién ctru
2.3.1. Phuong phadp bo tri thi nghiém

Trong nghién cttu nay véi cac giai doan khir
trung, nhan choéi, nang cao chat luong choi, ra ré
stt dung két qua nghién ctru Pong Thi Ung va cs
(2020) [2] lam doi ching.

- Giai doan tao mau sach: Mau vat nuo6i cay la
cac doan choi dinh sinh trudéng cé kich thuoc 10 -
15 cm 14y tir cay me da duoc xt ly tao chéi; choi
duoc rita dudi voi nuoc chay; sau d6 co rira bang
nudc rita chén Sunlight 50% trang sach dudi voi
nudc chay roi trang lai voi nude cét vo trung. Dung
con 70° lac mau trong vong 30 giay - 1 phat; ngam
lac trong Javen (NaClO) 5% trong thoi gian 4; 8; 12;
16 phat hoac thay ngan clorua (HgCl,) 0,05% trong
thoi gian 5 phat. Mau nuéi cay trong moi truong
MS* (méi truong Murashige va Skoog co6 su thay
dai cac vi luong) [2 - 8].

Thu thap s6 lieu: Ty 1¢ % mau nay chéi hiru
hiéu (ndy choi hitu hiéu la bat chéi bat dinh & cac
doan mau nuoi cdy ma khong bi nhiém) sau 30
ngay.

- Giai doan tao cum choi: Cac choi bat dinh
khong bi nhiém & giai doan tao mau sach duoc st
dung lam nguén mau cho giai doan tao cum choi.
Giai doan nhan choi stt dung moéi truong MS*+ 1,0
mg/l BAP (6- benzyl amino purine) + Ads
(Adenine sulfate) & nong do 30 mg/1; 60 mg/1; 90
mg/1; 120 mg/1, voi pH tir 5,7 - 5,8.

S6 lieu thu thap: S6 choi/cum, ty 1é % chdi hiru
hiéu (chéi hiru hiéu 1a chdi c6 chiéu cao trén 1,5
cm than 14 va ngon ro rang, c6 nhiéu hon 2 cap la
khong c6 hinh thanh mo6 seo & mau cdy), chiéu
cao chéi, chat luong chdi: (+) Mau sic choi xanh,
than chéi rat manh, than phan l6ng kém; (++) Mau
sdc chéi xanh, than choi manh, than phan long ro
rang; (+++) Mau sac choi xanh, chéi map, than
phan 16ng ro rang) sau 30 ngay nudi cay.

- Giai doan nang cao chat lrong choéi: Cac cum
chéi duoc hinh thanh trong giai doan tao cum choi
khong bi nhiém duoc st dung lam nguén mau cho
giai doan nang cao chat luong choi. Giai doan nang
cao chat luong choi st dung moi truong MS* +1,0
mg/1 BAP + 0,25 mg/1 GA3 (Gibberellic acid) +
NAA (Naphthaleneacetic) & cac nong do 0,5 mg/1;
1 mg/1; 1,5 mg/l; 2,0 mg/1 va so sanh vo6i cong
thirc doi chimg 1a MS* + 1,0 mg/l1 BAP + 0,25
mg/1 GA3. So6 lieu thu thap: S6 choéi/cum, ty le %
chéi hitu hieu, chiéu cao chéi sau 30 ngay nuodi
cay.

- Giai doan tao cdy hoan chinh: Cac choi dat
titu chudn (choi xanh, than map, phan léng ro
rang, c6 nhiéu hon 2 cap 14, kich thudc tir 1,5 cm)
duoc nuoi cay trong moi truong ra ré s MS* + 2
mg/l IBA (Indol butyric acid) + ABT
(Transplantone) & cac nong do 0,25 mg/l; 0,5
mg/1; 0,75 mg/1; 1,0 mg/1 so sanh véi cong thic
doi chimg ¥» MS* + 2 mg/1 IBA.

S6 lieu thu thap: Ty 1é % choi ra ré, s6 ré/choi,
chiéu dai trung binh ctia ré (chiéu dai ré duoc do
trén cac ré c6 chiéu dai 16n hon hoac bang 0,5 cm
va choi c6 ré nhu vay duoc coi 1a ra ré, nguoc lai
choi co ré < 0,5 cm duoc coi 1a khong ra ré) sau 10
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ngay nudi cay.

- Giai doan vuon uom:

+ Nghién cttu thoi gian huan luyén cay mo:
Cac binh cay mo ra ré duoc dat trong nha ludi co
nap duoc vian 16ng trong thoi gian 5; 10; 15; 20
ngay truoc khi cay cay ra vuon wom. Cay duoc cay
vao gia thé 85% dat ddi + 14% phan hitu co + 1%
phan lan. S6 liéu thu thap: Ty 1é % cay song, chiéu
cao cay sau 1 thang.

+ Nghién cttu thanh phan gia thé: Cay mo sau
khi huan luyén duoc cay vao cac loai gia thé sau:

Cong thte (CT) 1: Bau dat theo ty lé 85% dat
ddi + 14% phan hitu co + 1% phan lan voi vé bau
polyester (PE).

CT2: 50% than trau + 50% xo dtra, st dung voi
vo bau tu tiéu.

CT3: 42% trau + 43% xo dtra + 15% than bun, st
dung véi vo bau tu tieu. S6 lieu thu thap: Ty le %
cay song, chiéu cao cay sau 1 thang.

+ Nghién cttu ché do bon thuc. Cay con sau 20
ngay tudi & vuon wom duoc bon thuc, cong thie thi
nghiém duoc bo tri nhu sau:

+ CT4 : NPK (5: 10: 3) 0,5%.

+ CT5: NPK (5: 10: 3) 1,0%.

+ CT6: NPK (13: 13: 13 TE) 0,5%, TE 1a Trace
Elements (phan NPK Dau Trau).

+CT7: NPK (13:13: 13 TE) 1,0%.

Véi lwong tudi nudce la 100 lit cho 20.000 cay, 15
ngay tudi 1 lan.

S6 lieu thu thap: Ty 1é % cay song, chiéu cao
cay sau 1 thang bon thuc.

2.3.2. Phuong phadp xit Iy so'liéu

So sanh gitta cac cong thuc thi nghiem vé ty 1é
mau nay chéi hitu hiéu, ty 1é choi hitu hiéu, ty 1é ra
ré bang tiéu chudn khi binh phuong (3. So sanh
gitta cac cong thuc thi nghiém vé so6 luong
chéi/cum, chiéu dai choéi, chiéu dai ré va s6 luong
ré/cay bang phan tich phuong sai mot nhan to.
Céc thi nghiem duoc bé tri hoan toan ngau nhién
voi 3 1an lap, 30 mau/lap. So lieu da thu thap duoc
xtt ly bang phan mém Excel 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh ché @6 khir triing thich hop cho
cac dong Keo lai tam boi

Bang 1. Két qua khir triing cac dong Keo lai tam boi

Thoi gian Ty 1é mau nay choéi hitu hiéu (%)
TT Loai hoa chat khtr triing
(phtit) Dong X101 Dong X102
1 HgCl, 0,05% (D6i ching) 5 24,44 25,56
2 4 11,11 10,00
3 8 22,22 21,11
NaClO 5%
4 12 13,33 14,14
5 16 10,00 11,11
x 11,71 11,71
Xos Gt 9,48 9,48
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Trong quy trinh nhan giong in vitro, khit tring
mau vat thuong duoc tién hanh véi héa chat khir
trung 1la HgCl,, day 1a loai hoa chat rat thich hop
doi voi khir tring cho nhiéu doi tuong cay trong.
Tuy nhién, day ciing 1a hoa chat c6 doc tinh kha
cao d6i voi moi truong va con nguoi. Vi vay,
NaClO 5% duoc st dung voi cac thoi gian 4, 8, 12
va 16 phut dé nghién ctru tao mau sach cac dong

Keo lai tam boi. Két qua nghién cttu duoc thé hién
& bang 1.

Két qua phan tich théng ké cho thdy, khi st
dung HgCl, 0,05% va NaClO 5% voi thoi gian kKhi
trung khéac nhau c6 anh hudng ro rét toi ty 1é mau

\ A ~ A 2 2 A ,
ndy choi hitu hiéu (¥, gn > X, ta bing)- Di€u do

ching té6 cong thirc khir trung khac nhau sé anh
hudng ro rét dén kha nang nay chéi hiru hiéu cta
dong X101 va X102.

Hinh 1. Chéi Keo lai tam bi: Dong X101 (hinh A), dong X102 (hinh B)

Khi st dung NaClO 5% kht tritng mau choi voi
thoi gian 4, 8, 12 va 16 phut két qua cho thay, thoi
gian 8 phut cho hiéu qua tot nhat voi ty 1é mau nay
choi hitu hiéu doi véi dong X101 1a 22,22%, dong
X102 1a 21,11%.

3.2. Xac dinh moi truong nhan chéi va nang
cao chat luong chéi thich hop cho 2 dong Keo lai
tam boi

3.2.1. Anh hudng cia Adenin sulphate (Ads)
dén kha nang tao cum choi

Béng 2. Anh hudng ctia Ads dén kha nang tao cum chéi ciia hai dong Keo lai tam boi

(Dong X101 va X102)
Mbi truong Keo lai tam boi (Dong X101) Keo lai tam boi (Dong X102)
Chiéudai | D1 Chiéu gclf
CT | MS +BAP As .. chéi hitu | Chat . dai choi 3 Chat
Choi/ choi N Choi/ hitu
1,0 mg/1 + hiéu luong trung N luong
cum trung N cum . hiéu N
ADS . %) choi binh choi
binh (cm) (%)
(cm)
1 0ol |y gs | 977 4222 | +++ | 453 | 263 | 4000 | +++
ching)
2 30 5,54 3,17 46,67 +++ 5,07 3,02 45,56 +++
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3 60 5,37 2,83 4444 | +++ | 4,86 272 | 4444 | +++
4 90 5,27 2,83 42,22 | 477 2,70 | AL11 | ++
5 120 5,16 2,07 40,00 | 467 2,63 | 3880 | ++
Z 0,94 1,22
Xos Gy 9,48 9,48
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Hinh 2. Cum chéi Keo lai tam boi: Dong X101 (hinh A), dong X102 (hinh B)

Adenin sulphate thuong duwoc chu y khi duogc
két hop voi ammonium nitrate hodc voi cytokinin
nhu BAP hoac kinetin. Mot dic tinh nira vé hoat
dong cta adenin sulphate nhu 1a mot chat ho tro
cac cytokinin nhu kinetin va zeatin.

Hiéu qua b6 sung Ads trong moi truong tao
cum choi ciing duoc Saker va cs (1999) [9] thuc
hién & cay Pu dua voi cong thirc moi truong MS + 2
mg/1 NAA + 0,6 IBA + 60 mg/1 Ads 1a tot nhat.
Trén doi twong cay tieu den, Philip va cs (1992)
cling chi ra, Ads lam ting s6 luwong choéi trén mot
mau [10]. Theo Delgado-Shanchez va cs (2006),
viéec stt dung Ads & nhitng néng do khac nhau
ciing tao ra su tang nhanh trong nuéi cdy cum choi
tréen 2 loai dau [11]. Trong nhan giong in vitro Keo
la tram, Can Thi Lan va cs (2020) cing st dung
Ads néng @6 30 mg/1 cho hé s6 nhan chéi 1a 3,3
lan, choi xanh, 14 md, phan 16ng ré rang [12].

Trong nghién cttu tao cum chdi cac dong Keo
lai tam boi, moi truong MS™ + BAP 1,0 mg/1 da
duoc stt dung, b6 sung thém Ads & cac néng do 30,
60, 90 va 120 mg/1, stt dung cong thic doi chimg
la MS* b6 sung 1,0 mg/l1 BAP. Két qua duoc thé
hién & bang 2.

Két qua phan tich phuong sai mét nhan to va
tiéu chuan khi binh phuong anh hudng phéi hop
ctia BAP + Ads dén kha nang nhan nhanh ctia Keo
lai tam boi déu co két qua F,, > F 5 va ( )(,f it <

}(3 wa bing) - D1€U d0 chting t6 ham luong Ads khac

nhau sé anh huéng ro rét dén s6 chodi/cum va
chiéu dai chéi ctia hai dong Keo lai tam boi (Dong
X101 va X102) nhung khong anh huéng ro rét dén
ty 1é choi hitu hiéu.

Bang 2 cho thdy cong thic tao cum chai tot
nhat 1a MS” + BAP 1,0 mg/1 b6 sung 30 mg/1 Ads
cho dong X101 (v6i s6 chéi/cum 1a 5,54 va chiéu
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dai chéi dat 3,17 cm) va dong X102 (voi sO
chdi/cum 1a 5,07 va chiéu dai chéi dat 3,02 cm).

Két qua nghién cttu ctia DPoan Thi Mai va cs
(2005, 2009, 2011) [6 - 8] cho thay, nhan giong in
vitro Keo lai (Dong BV10 va BV16) giai doan tao
cum choi cé st dung moéi truong MS* + 1,5 - 2
mg/1 BAP cho hiéu qua tot nhat. Két qua nghién
ctru ctia Lé Son va cs (2023) [13] cho thay, nhan
choi 2 dong Keo lai tam boi (Dong X201 va X205)
trong moi truong MS* + 1,5 mg/1 BAP cho hé so
nhan choi twong tng dat 2,6 va 2,9. Nhu vay,
trong nghién cttu nay b sung 30 g/1 Ads vao moi
treong nudi cdy MS* + 1,0 mg/l1 BAP cho hiéu
qud tao cum chéi tot nhat (voéi 5,07 - 5,54
choi/cum) va tot hon so véi cong thic doi chimg
diéu nay c6 thé giai thich 1a do tac dong téng hop
cua BAP + Ads.

3.2.2. Anh hutng ctia NAA dén kha nang kich
thich tang truong choi

Két qua nghién cttu da tao duoc nhiéu cum
choi cia 2 dong Keo lai tam boi (Dong X101 va
X102), nhung ty lé choi hitu hiéu chua cao. Vi
vay, bén canh viéc cdy chuyén cac choi nho,
nhitng chéi hiru hiéu ciing duoc cat ngan va ciy
chuyén sang moi truong kich thich ting truong
choi voi muc dich tao s6 luong 16n chéi cé do
déng déu cao va dua tiéu chudn ra ré. Thi nghiém
kich thich ting trudong choi st dung moi trueong
MS* + BAP 1,0 mg/1 + 0,25 mg/l GA3 b6 sung
NAA mg/l & cac nong do khac nhau. Két qua
duoc thé hién & bang 3.

Két qua phan tich thong ké cho anh hudng
ctia ham luong NAA dén s6 chéi/cum, ty 1é choi
hiru hiéu, chiéu dai trung binh chéi Keo lai tam boi
déu c6 két qua ¥, > y2. Piéu do ching to ham
luong NAA anh huong ro rét dén s6 choi/cum, ty
lé choi htru hiéu, chiéu dai choéi ctia ca 2 dong Keo
lai tam boi.

Béng 3. Anh huéng NAA dén kha tang kich thich ting truéng chéi

Moi truong Keo lai tam boi (Dong X101) Keo lai tam boi (Dong X102)
TT | MS* +1,0 mg/1 chaiy | TVl ghéi chiéu dai Choi/ | Tyl cpiéu dai
BAP + 0,25 mg/1 hiu hiéu choi trung choi hitu | choi trung
GA3+NAAmg/1 | <M ) binh (cm) | cum | hiu %) | binh (cm)
1 0,00 (P6i chimg) | 5,53 52,00 3,58 5,00 48,89 3,6
2 0,05 6,65 87,78 4,52 5,56 87,78 4,65
3 0,10 6,42 77,78 4,33 5,37 80,00 4,45
4 0,15 5,40 70,00 4,23 4,86 72,22 4,23
5 0,20 5,25 64,44 3,95 4,63 66,67 4,25
b 31,23 38,19
Xos e 948 948
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Bang 3 cho thdy, & ca 2 dong Keo lai tam boi
trong moi truong nudi cdy cé bé sung NAA nong
do 0,05 - 0,1 mg/1 dat s6 chdi/cum, ty 1é chdi hiru
hiéu va chiéu cao cta choi cao hon déi chimg.
Nhung khi néng do NAA > 0,1 mg/1 thi chéi/cum
va ty lé choi hitu hiéu gidm dan diéu nay co thé
giai thich 1a do tac dong tong hop cta chat diéu
hoa sinh truong. Hai dong Keo lai tam boi trong
moi truong nuodi cay cé bé sung NAA néng do 0,05
mg/1 dat s6 choi/cum, ty 1é chéi hitu hiéu va chiéu
cao cua choi dap tmg véi yéu cau ctia choi trude
khi ra ré 1a cao nhat.

So voi cong thiec doi ching MS* + 1 mg/1 BAP
+ 0,25 mg/1 GA3 cta Dong Thi Ung va cs (2020)
[3] s6 chéi/cum chi dat 5 - 5,5 chdi/cum, ty lé
chéi hitu hieu 1a 48,6% - 51,9%. Nhu vay, khi bo
sung 0,05 mg/1 NAA vao moi truong nuodi cady MS*
+ 1 mg/1 BAP + 0,25 mg/l GA3 dat 5,56 - 6,65
chéi/cum va ty 1é choi hiru hiéu 1a 87,78% 1a co
hiéu qua hon.

Nhu vay, moi truong MS* + 1,0 mg/1 BAP +
0,25 mg/1 GA3 + 0,05 mg/1 NAA 1a méi truong cho
s6 chéi/cum, ty ¢ choi hitu hiéu ciing nhu chiéu
cao chdi tot nhat phuc vu cho giai doan ra ré.

Hinh 3. Cum chéi Keo lai tam bdi: Dong X101 (hinh A), dong X102 (hinh B)

3.3. X4c dinh moéi trudong ra ré thich hop cho
cac dong Keo lai tam boi

Bang 4 cho thay, két qua phan tich khi binh
phuong anh huéng ctia néng do ABT dén kha ning

ra ré cua 2 dong Keo lai tam boi déu cé két qua
;(f > yo.. Diéu d6 chung t6 nong do ABT anh
hudng ro rét dén kha nang ra ré doi voi ca 2 dong
Keo lai tam boi.

Béng 4. Anh huéng ctia ABT dén kha ning ra ré& cia dong X101, X102

Dong Keo lai tam boi
Dong X101 Dong X102
. . ié . ié Thoi
Nong do Soré/ ngu So ré/ Cfil;c;u gianoll'a
TT | Moitruong | ABT | Tyle | chéi Tyle | chéi !
Al trung " trung ré
(mg/l) | chdira | trung binh chéira | trung binh | (ngay)
ré (%) binh o ré (%) binh .
(i) cuaré (i) ctia ré
(cm) (cm)
% MS* +2,0 | 0,00 Doi
1 mg/1 IBA chimg) 72,22 2,48 1,00 75,56 2,50 1,07 8-10
2 | Mstao0 | 025 | 9778 | 315 | 155 | 988 | 310 | 155 | 7
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mg/11IBA +
3 | ABTmg/l 0,50 90,00 | 2,93 142 | 91,11 | 290 1,40 7
4 0,75 889 | 265 133 | 8889 | 268 1,32 7
5 1 75,56 | 2,50 130 | 77,78 | 257 1,28 7
7 31,98 28,90
Xos Gt 948 948

Két qua nghién cttu cho thdy, khi b sung
ABT vao moi truong ra ré thi hiéu qua cao hon héan
so voi moi truong khong st dung ABT. Moi truong
c6 b6 sung 0,25 mg/1 ABT cho hiéu qua ra ré cao
nhat. Trong méi truong co bo sung 0,25 mg/1 ABT
voi dong X101 cho két qua ty 1é choi ra ré trung
binh dat 97,78%, d6i voi dong X102 cho ty 1é choi
ra ré trung binh dat 98,89%. Nhung khi ting nong
do trén 0,25 mg/1 thi hiéu qua ra ré lai giam di. Ty
1é choi ra ré giam, phan tiép xtc voi moi truong ra
ré bi sui nhiéu nguyén nhan la do ham luong auxin
ngoai sinh cao c6 thé gay trc ché su ra ré, ré sinh
manh, ngan va tham den. Do vay, mdi truong %
MS* + 2,0 mg/1 IBA + 0,25 mg/l ABT la moéi
truong thich hop nhat cho ra ré Keo lai tam boi:
Dong X101 va X102 cho ty 1é ra ré, s6 ré/choi cao
nhat va thoi gian ra ré ngan nhat.

3.4. Anh huong ciia thoi gian hudn luyen dén ty
lé song va chiéu cao ctia cay & giai doan vieon tom

Huan luyén cay mo la giai doan tao diéu kién
cho cay con trong binh nuéi 1am quen dan véi moi
treong tu nhién bén ngoai dé cay ctmg cap, khoe
manh. Khi dua cay ra ngoai vueon dat ty 1é cay song
cao, cay sinh truong déng déu. Két qua vé anh
hudng cua thoi gian huan luyén cay mo dén ty lé
cay song ngoai vueon wom duoc thé hién & bang 5.

Bang 5 cho thay, thoi gian huan luyén da co
anh huong ro rét dén ty 1é song va chiéu cao doi
voi ca hai dong Keo lai tam boi & giai doan vuon
wom ¥, > y2. Ty lé cay séng tang len khi kéo dai
thoi gian huan luyén va dat ty lé song cao khi cay
duoc huan luyén trong & thoi gian 10 va 15 ngay
cho ca 2 dong Keo lai tam b¢i. Qua phan tich
thong ke ty 1é cay song 10 va 15 ngay khong cé su
sai khac (U < 1,96). Nén dé rut ngan thoi gian san
xuat khuyén khich nén huan luyén thoi gian 10
ngay thay vi 15 ngay.

Bang 5. Anh hudng ctia thoi gian hudn luyén dén ty 1& séng va chidu cao

Cac dong Keo lai tam boi
Thoi gian Dong X101 Dong X102
huan luyén
(ngay) Ty lé song Chiéu cao Ty lé song Chiéu cao
(%) (cm) (%) (cm)
0 55,56 5,00 54,44 5,55
5 77,78 6,21 77,78 6,50
10 83,33 6,95 81,11 7,00
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4 15 84,44 7,15 83,33 7,20
5 20 82,22 7,30 80,00 7,25
o 3346 2719
Xos G 948 948
U 020 039

Hinh 4. Keo lai tam bo6i hudn luyén 10 ngay (hinh A) va Keo lai tam béi 1 thang vieon wom
voi thoi gian huin luyén 10 ngay (hinh B)

3.5. Anh hudng cia gi4 thé dén ty lé sdng va
chiéu cao cay ngoai vuon wom

Két qua nghién ctu ctia Can Thi Lan va cs
(2020) [12] cho thay, cay in vitro clia keo sau khi
duoc huén luyén tir 6 - 10 ngay sé duoc rita sach
thach, ngam trong dung dich Benlat C 0,3% trong
vong 2 - 3 phut réi cay vao gia thé bau dat cong thirc
la 85% dat doéi + 14% phan hiru co + 1% phan lan (voi
vo bau PE). Loai gi4 thé nay cho ty 1é song dat trén
80%, cay sinh truong, phat trién tot. Tuy nhién, mat
han ché 1a bau cay nang gay ton chi phi van chuyén

khi tréng rimg. Vi vay can phai nghién cttu b6 sung
loai gia thé cai tién voi vo bau tu tieu cé khoi luong
nhe hon.

Bang 6 cho thay, cong thirc gia thé 42% trau +
43% xo dtra + 15% than bun c6 khoi luong bau cay
nhe, giup van chuyén trong rimg dé dang, giam
chi phi tréng rimg lai cho gia tri vé ca 2 chi tiéu la
ty lé song va chiéu cao cay con tot. Vi loai gia thé
nay, ty 1é song va chiéu cao cua céac giong Keo lai
tam boi co chiéu cao cay sau 1 thang: Dong X101
la 7,13 cm va dong X102 1a 7,24 cm.

Béng 6. Anh hudng ciia gia thé dén ty 1& séng va chidu cao

Keo lai tam boi Keo lai tam boi
(Dong X101) (Dong X102)
TT Loai gia thé
Ty le Chiéucao | Tyle Chiéu cao
song (%) (cm) song (%) (cm)
1 85% dat doi + 14{) pl}an hitu co + 1% 83,33 6.95 81,11 7.00
phan lan
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2 50% than tréu + 50% xo dira 86,67 7,12 83,33 7,20
3 | 42%trdu + 43% xo dira + 15% than bin | 95,56 713 94,44 7,24
X 7,07 777
Xos G2 5,99 5,99

3.6. Anh hudng ctia ché d¢ bon phan dén ty le
song va chiéu cao cay ngoai vieon rom

Ché d@o dinh duong cho cay trong giai doan
vuon wom cO vai tro hét sttc quan trong. Thi
nghiém duoc thuc hién nhim xac dinh cong thic

bon thuc thich hop sau 20 ngay tudi tai vuon wom.
Két qua nghién ctu 1 thang thé hién tai bang 7
cho thdy, c6 su sai khac ro rét vé ty lé song va
chiéu cao cay & cac cong thic bon phan khac

nhau.

Béng 7. Ty lé sdng va sinh truéng vé chiéu cao

Keo lai tam boi Keo lai tam boi
(Dong X101) (Dong X102)
TT Loai phan bon
Tyle song | Chiéucao | Tylesong | Chiéu cao
%) (cm) %) (cm)
1 NPK (5: 10: 3) 0,5% 83,33 7,13 81,11 7,24
2 NPK (5: 10: 3) 1,0% 88,89 7,97 88,89 7,98
3 NPK (13: 13: 13 TE) 0,5% 93,33 9,02 92,22 9,13
4 NPK (13: 13: 13 TE) 1,0% 95,56 10,20 95,56 10,17
x 8,96 10,94
Xos 0= 7,81 7,81

Cong thirc bon phan NPK (13: 13: 13 TE) 1,0%
voi liéu lwong nudce tudi 1a 100 1it/20.000 cay, 15
ngay tudi 1 1an 1a cong thic c6 ty 1é s6ng cao nhat
(95,56%) va cay sinh truong va phat trién tot, dat
chiéu cao t6i 10 cm trong thang dau. Viec tim ché
d6 cham séc thich hop quan trong trong viéc rut
ngan thoi gian cham soc ngoai vuon wom.

4. KET LUAN

St dung Javen 5,0% trong thoi gian 8 phut

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2024

thich hop cho khit tring mau, véi ty 1é nay choi
hitu hiéu tuwong tng cua Keo lai tam boi: Dong
X101 1a 22,22% va dong X102 1a 21,11%.

Moi truong tao cum choi thich hop cho 2 dong
Keo lai tam boi: MS* + 1,0 mg/l1 BAP + 30 mg/1
Ads + 30 g/1 duong + 5,5 g/l agar, cho két qua
dong X101 c6 5,54 chédi/cum, dong X102 c6 5,07
choi/cum.

Moi truong nang cao chat luong chéi hitu hiéu
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cho 2 dong Keo lai tam boi: MS* + 1,0 mg/1 BAP +
0,25 mg/1 GA; + 0,05 mg/1 NAA + 30 g/1 duong +
5,5 g/l agar, cho két qua dong X101 c6 6,65
chéi/cum, chiéu cao chdi 1a 4,52 cm; dong X102 c6
5,56 choi/cum, chiéu cao choi 1a 4,65 cm, mau sac
chéi xanh, choi map map va than phan léng ro
rang.

Moi truong ra ré thich hop cho 2 dong Keo lai
tam boi: 2 MS* + 2,0 mg/1 IBA + 0,25 mg/1 ABT
cho ty 1é ra ré voi dong X101 1a 97,78% va dong
X102 1a 98,89%.

Thoi gian huan luyén tot nhat cho 2 dong Keo
lai tam boi dem lai ty lé song cao 1a 10 ngay voi
dong X101 dat 83,33% va dong X102 dat 81,11%.

Trén gia thé 42% trau + 43% xo dira + 15% than
bun (vO bau tu tiéu) cay song dat ty le 94,44 -
95,56%.

Cay sinh truéng va phat trién tot voi ché do
cham s6c NPK (13: 13: 13 TE) 1,0%, voi liéu luong
tudi nuoc 100 1it/20.000 cay, 15 ngay/lan.
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RESEARCH TO PERFECT IN VITRO CULTURE TECHNOLOGY FOR LARGE - SCALE PRODUCTION
OF TRIPLOID ACACIA HYBRID CLONES (X101, X102)

Ha Thi Le!, Can Thi Lan!, Khuat Thi Hai Ninh?, Dao Thi Thanh Mai?,
Kieu Thi Ha', Le Thi Xuan Quynh’, Ta Thu Trang’, Do Huu Son®

! Institute of Forest Tree Improvement and Biotechnology
“Vietnam National University of Forestry

Summary

Studying on in vitro culture technology for the triploid Acacia X101 and X102 clones at the
production scale was conducted. The research results showed that: During the clean explant
stage, the use of excess or axillary buds sterilized with 5.0% NaClO in 8 minutes resulted in an
effective budding rate of around 20% for both clones X101 and X102 was. The highest
shoot/cluster was achieved in the improved Murashige and Skoog (MS*) medium + 1.0 mg/1
BAP + 30 mg/1 Ads (clone X101 had 5.54 shoots/cluster, clone X102 had 5.07 shoots/cluster).
The highest effective shoot rate was achieved in MS* + 1.0 mg/1 BAP + 0.25 mg/1 GA3 + 0.05
mg/1 NAA (clone X101 had 6.65 shoots/cluster, effective shoot rate: 87.78%, shoot height: 4.52
cm; X102 had 5.56 shoots/cluster, effective shoot rate: 87.78%, shoot height: 4.65 cm). The
effective shoots qualified for root induction were in the 2 MS* medium + 2 mg/1 IBA + 0.25 mg/1
ABT with the rooting rate of 98% for both X101 and X102. After a 10 - days acclimatization period
in the nursery, the survival rate of seedlings was 83.3% for X101 and 81.1% for X102. On the
substrate consisting of 42% rice husk + 43% coconut fiber + 15% peat (self - digesting gourd shell),
the survival rate was around 95%. Seedlings grew and developed well with NPK (13: 13: 13 TE)
fertilizer at 1.0% concentration, diluted in 100 liters for 20,000 plants each 15 days.

Keywords: Triploid Acacia hybrid (X101, X102), Acacia hybrid, in vitro culture.
Ngay nhan bai: 22/4/2024

Ngay chuyén phén bién: 10/5/2024

Ngay thong qua phan bién: 21/5/2024

Ngay duyeét dang: 26/6/2024
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ANH HUOGNG YEU TGO MOI TRUONG BEN
SU SINH TRUGNG, PHAT TRIEN VA TAO €U NANG KIM
(Eleocharis ochrostachys Steud.) TRONG BIEU KIEN
TU NHIEN O VUON QUOC GIA TRAM CHIM,
HUYEN TAM NONG, TiINH BONG THAP

V6 Thi Phuong®2 ", Nguyén Du Sanh®
"Truong Pai hoc Pong Thap

2 NCS Truong Pai hoc Khoa hoc Tuw nhién, Pai hoc Quéc gia thanh pho Ho Chi Minh
? Truong Pai hoc Khoa hoc Tir nhién, Pai hoc Quoc gia thanh phé Ho Chi Minh

TOM TAT

"Email: phuongkhoasinh @gmail.com

Céc yéu to moi truong déong mot vai tro rat quan trong cho su sinh trudng, phat trién va tao ca
ctia Nang kim (Eleocharis ochrostachys). Muc tiéu ctia nghién ctru nhdm danh gia anh hudng
clia cac yéu t6 moi treong dén su sinh trudng, phat trién va tao ct ctia Nang kim. Két qua nghién
ctru cho thay, Nang kim sinh trudng, phat trién va tao cu tot trong diéu kién pH dat rat thap,
khoang 3,26 - 3,74, do 4m dat 70 - 100%, gia tri EC trong dat tir 2,18 - 3,96 mS/cm, c6 ham lwong
dam dé tieu thap, khoang 0,020 - 0,032 mg/100 g dat, ham lwong lan dé tiéu thap, khoang 3,84 -
4,31 mg/100 g dat, ham lwong chat hitu co trong dat cao (13,0 - 15,0%0M). Nang kim sinh trudng,
phat trién kém va khong tao cu trong diéu kién do 4m dat thap, khoang 30 - 40%. Dong thoi, khi
muc nudc trong vueon cao, ciy Nang kim bi ngip chim trong nudc lién tuc trong thoi gian kéo dai,

Nang kim khoéng tao ca.
Tit khoa: Nang kim, sinh truong, phét trién, cu.

1. BAT VAN BE

Cu Nang kim & Vueon Quoc gia (VQG) Tram
Chim dong vai tro rat quan trong, 1a sinh vat san
xuat cung cap thtc an cho cac loai dong vat trong
VQG va 1a mat xich quan trong trong chubi thic
an nham duy tri st can bang sinh thai trong hé
sinh thai VQG Tram Chim [1]. VQG Tram Chim
c6 heé sinh thai thuc vat rat phong phu va da dang,
dac biét 1a Nang kim dong vai trd rat quan trong.
Tuy loai nay c6 gia tri kinh t€ khong cao nhung lai
1a loai chu luc trong hé sinh thai dat ngap nudc noi
nay. Pong cé Nang kim con 1a noi cu tra va kiém
an ctia nhiéu loai chim, dac biét 1a Séu dau do
(Grus antigone sharpii), loai Séu nay co6 tén trong
Sach Do Viéet Nam [2].

Tuy nhién, trong nhitng nam gan day, tinh
hinh bién d6i khi hau dién ra, dién tich dong cé

Nang kim bi thu hep, da tao nén bai an khong
thich hop cho Séu dau do, dan dén Séu dau do
khong vé hodc vé nhung so luong gidm. Cac thang
trong mua lid Nang kim ngip chim trong nudc,
trong khi do, cac thang vao mua khé muc nudc
trong vuon kho can, diéu nay anh huong dén su
tao cti cua Nang kim trong diéu kién tu nhién [3].
Vi vay, viec tim hiéu cac yéu t6 moi truong anh
huéng dén su tao ctt ciia Nang kim nham bao vé
nguon thic an cho Séu dau doé & VQG Tram Chim,
huyén Tam Nong, tinh Dong Thap 1a can thiét. T
do, co thé d@é xuat bién phap tac dong dén su tao
cl va tang trudng cu cia Nang kim trong diéu kién
tu nhién, dé gidi quyét nguon thirc an cho Séu la
van dé dang duoc quan tam, nham duy tri va nang
cao so luong ca thé Séu tai VQG Tram Chim, déng
thoi dam bao su can bang sinh thai, su phat trién
vung dat ngap nudc.
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2. BOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tuong

Cay Nang kim (Eleocharis ochrostachys
Steud.) & VQG Tram Chim, huyén Tam Nong, tinh
béng Thap.

bia diém nghién ctu: Khu A5, VQG Tram
Chim, huyén Tam Noéng, tinh Dong Thap.

2.2. Phuong phap nghién ctru

2.2.1. Khdo sat thucdia va xdc dinh muc thuy
cap

Dua vao ban d6 hién trang phan bo thuc vat
VQG Tram Chim va qua khéo sat thuc dia, tién
hanh chon mot s6 diém & khu A5 noi c6 Nang kim
phat trién dic trung nhat, noi c6 Séu vé hang nam

dé nghién cttu. Viéc chon khu vuc nghién ctru dua
vao chttc nang bao ton ctia cac phan khu, khu A5
hién 1a bai dn chinh ctia Séu.

Dinh vi tai vi tri cta khu vuc nghién ciu da
chon bang may dinh vi GPS dé dinh vi toa do va
khoan 16 tai vi tri nghién ctu dé dat ong do muc
thity cdp bang ong nhua PVC (phi 34). Ong nhua
c6 tong chiéu dai 1a 2 m, 6ng nhua duoc dit dam
sau xuong dat 190 cm. Pau tan cung phia dudi cta
ong duoc bit kin mot dau bang nut bit, xung quanh
ong duoc vui nhiéu 16 nhé dé nuoc cé thé tir bén
ngoai vao 6ng. Dung thuéc kéo cm dua vao 6ng
nhua da dat trudc d6 dé xac muc nuoc tir mat dat
xuong phia dudi va ghi nhan lai s6 liéu.

Ty 1€ ban dd: 1/5000

2

Chi thich

B Rimg Tram
Kénh

- Niang kim

|:| Dbdng cd ndng dng

% Diém nghién ciru

Hinh 1. So d6 bé tri dia diém thu mau & khu A5, VQG Tram Chim

2.2.2. Phuong phap thu thap thong sé moi
truong

Cach thu mau dat: Dung khoan tay thu mau
dat & d@o sau 0 - 20 cm v6i 3 khoan & méi 6 thi
nghiém. Cac mau dat c6 khoi luong nhu nhau, sau
d6 tron 3 mau dat thanh 1 mau c6 khoi luong
tuong ung 1 kg dat. Sau khi thu mau, dat dugc cho
vao tui ni 16ng budc kin, dan nhan va mang vé
Phong thi nghiém Trung tim Thyc hanh - Thi
nghiém, Truong Pai hoc Pong Thap tién hanh
phoi kho & nhiét do phong khoang 10 ngay. Mau

dat sau khi dé kho khong khi trong phong, sau do
duoc nghién nho va cho qua ray c6 duong kinh ¢ =
1 mm dé phan tich céc chi tiéu.

Cac thong s6 moi truong nhu: pH dat, do am
dat, pH nuoc duoc do ngoai thuc dia tai khu A5,
VQG Tram Chim, huyén Tam Nong, tinh Dong
Thép, noi Nang kim phat trién dac trung nhat va 1a
noi c6 Séu dau d6 vé hang nam dé nghién ctru. St
dung may do Hanna HI981030, Rumani dé do pH
dat, pH nuoc; st dung may do do am dat TK-100,
Total Meter - Dai Loan dé xac dinh do 4m dat,
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bang cach cam truc tiép dién cuc vao vi tri can do,
ghi lai s6 liéu khi so6 liéu trén may da on dinh, EC
dat (don vi mS/cm) duoc do bang cach trich nudc

cat, ti le 1: 5 (dat/nuoc), st dung may do do dan
(EC) DIST4 HI98304, Hanna - Rumani dé do.

2.2.3. Phuong phap phan tich cdc chi tiéu dat

Bang 1. Phuong phap phan tich cac chi tiéu chit lrong méi treong dat

STT Chi tiéu Don vi Phuong phap phan tich
2 CHC %OM TCVN 8941:2011 [4]
3 Pam dé tieu (N-NH,") | mg/100 g dat TCVN 5255:2009 [5]
o 4% 4en .. | TCVN 8661:2011 - dung dich trich la sodium
4 Lan dé tieu mg/100 g dat hydrogen carbonate [6]

224 Xac dinh mat do, chiéu cao cdy, chiéu
dai ré cua Nang kim

Chon modi 6 1 m? danh dau va xac dinh mat do
cay/m® Tai méi 0 thi nghiém, chon ngau nhién 9
cay, voi 3 lan lap lai @€ do chiéu cao cay va chiéu
dai ré. Chiéu cao cay duoc xac dinh bang cach sit
dung thuoc do mm, do tir goc cay dén cudi dinh
ngon. Chiéu dai ré duoc do bang cach st dung
thudc do mm, do tir goc ré dén chop ré.

2.2.5. Phuong phdp chia 6 dém cu Ning kim,
xdc dinh khoi rong tuoi va kho

Tién hanh khao sat va chon 3 khu vuc khac
nhau dé thu cta. Tai moéi khu vuc nghién ctru, chon
1 6 mau co dién tich 1 m*dé thu ctt Nang kim Tién

hanh dao dat & do sau 0 - 10 cm, tién hanh thu ca
va dém so cu.

Khoi luong tuoi va kho ctia cay Nang kim va
ct: Tién hanh khao sat va chon 3 khu vuc khac
nhau dé xac dinh sinh khéi cua cay Nang kim va
ct. Tai moéi khu vuc nghién ctu, chon 1 6 mau cé
dién tich 1 m? dé xac dinh sinh khoi ctia cay Nang
kim va ct. Cay Nang kim va cta thu duoc va can
xac dinh duwoc khéi luong twoi ban dau ctia mau.
Sau d6 dem di sdy kho trong t sdy hiéu
Memmert, Dic & nhiét do 105°C dén khi khoi
luong khong thay déi va xac dinh khoi luong kho
clia mau.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Do muc nude tai vi tri nghién ctu

Bang 2. Muc nudc tai cac vi tri nghién ctu nim 2019, 2020, do ngép tir méit dit (cm)

Toa do Ngay do
Nam
X Y 5/1 5/2 5/3 5/4 5/5 5/6
553337 | 1189430 41 15 6 -42 -13 6
2019 553411 | 1189509 35 9 0 -56 -35 0
553473 | 1189674 15 -11 -20 -59 -32 -20
553337 | 1189430 37 14 -6 -53 -37 -32
2020 553411 | 1189509 21 6 9 -62 -40 -37
553473 | 1189674 14 -7 -16 -65 -48 -44

Ghi chu: Cidc ngdy trong cac cot cua bang 2 duwroc trinh bay theo dang ngdy/thang.
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Khao sat khu vuc cé si hién dién ¢6 Nang kim
0 khu A5 cia VQG Tram Chim. Trong 6 thang,
tién hanh do muc nudc bing thuoc do cm tai noi
c6 dat ong do muc thay cdp bang 6ng nhua PVC
phi 34, voi chiéu dai cua 6ng 1a 2 m; phan tich do
ngap sau tir thang 1 dén thang 6 nam 2019 va nam
2020. Két qua do muc nudc tai vi tri nghién ctu
duoc thé hién & bang 2.

Bang 2 cho thdy, cac thang sau li dong cé
Nang kim tai khu A5 VQG Tram Chim van bi ngap
sau & murc cao hon so voi kién nghi ciia VQG Tram
Chim [7]. Vao nhing thing mua kho, muc nudc
trong vuon kho can, muc nudc thap hon so voi mat
dat rat nhiéu. Diéu nay duoc giai thich, do vao
thang 2 muc nuoc & mot so noi tai khu vuc nghién
ctru xuong thap hon so véi mat dat tu nhién rat
nhiéu nén diéu kién moi truong song & day khong
thuan loi cho su phat trién cta cay Nang kim.
Ciing vao thoi diém nay, c6 noi khong co su hién
dién ctia Nang kim.

Trong thoi gian tién hanh khao sat tai khu A5
ghi nhan duoc sy hién dién ctia Nang kim sinh
truéng va phat trién tot & diéu kién cay Nang kim
khong bi ngap chim trong nudc lién tuc trong thoi
gian kéo dai va do 4am dat dat 70 - 100%. Khi Nang
kim bi ngap chim trong nuwdéc, ngap ung lién tuc
trong thoi gian dai, Nang kim khong tao ci. Viéc
ngap ung lién tuc trong thoi gian dai, xac thuc vat
chét trén bé mat phan hay cham, Nang kim chét
hoan toan chi con lai than ré.

3.2. D§ 4m chia dat tai vi tri nghién ctru

Khao sat khu vuc ¢6 su hién dién ¢ Nang kim
& khu A5 ctia VQG Tram Chim. Trong 6 thang tién
hanh do cac thong s6 moi treong. Pot thu mau vao
thang 2 cho thay, do dac diém dia hinh khong
bang phang nén tai cac vi tri xung quanh 6ng do
muc thiy cap van chua bi ngap nén van co thé lay
mau dat do do 4m dat. Két qua xac dinh do 4m caa
dat tai khu vuc nghién ctru duoc thé & bang 3.

Béng 3. Py 4m cuia dat tai khu vie nghién ctiu (%)

. Ngay do

Nam Do sau

(cm) 5/1 5/2 5/3 5/4 5/5 5/6

0-5 BN 16,84 19,12 30,46 28,32 43,26
2019

5-10 BN 18,24 17,24 26,24 23,38 36,12

0-5 BN 17,86 16,20 28,64 32,16 36,28
2020

5-10 BN 20,24 18,54 25,86 28,42 38,26

Ghi chu: Cac ngay trong cdc cot cua bang 3 duroc trinh bay theo dang ngay,/thang.

Bang 2 cho thdy, muc nuéc thang 1 van con
ngap, khong thé tién hanh do do 4m dat, chi tién
hanh do do 4m dat khi nudc trén dong cé Nang
kim khong con ngap. Két qua cho thay, do am dat
tai 2 @0 sau tr 0 - 5 cm va te 5 - 10 cm khu vuc
nghién ctu 1a rat thap vao mua kho tir 16,20 -
43,26% & khu A5. Diéu nay anh hudéng dén su sinh
truong, phat trién va tao ct ctia Nang kim sau mua
li, Nang kim khong thé sinh trudng, phat trién va
tao cu trong diéu kién qua kho han & mot so vi tri

trong vuon. Khi diéu kién moi truong kho han, do
am trong vuon thap, Nang kim ting trudng cham,
khong tao duoc cay con, 14 vang kho, cti song tiém
sinh.

Niang kim tao ct tuy thuoc vao do 4m dat
trong vuon. Khi muc nudce tai khu viee nghién ctru
va khu vuc 1an can gidm xudng, vao cudi thang 6,
mat dat da kho khong con nudc két hop véi 1op
thuc bi phan hay dan va troi mua tao do 4m cho
dat tao diéu kién tot cho Nang kim phat trién tot,
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nhan mat s va tao ci, qua trinh tao c phat trién
theo thoi gian, ¢t to dan ra. O nhimg noi c6 do 4m
cao 70 - 100% (& vung tring, ranh...), Nang kim
sinh trudng, phat trién va tao ct tot. Khi dén mua
la (tuy thudc vao muc nuéc hang nam), Nang kim
bi ngap chim trong nuéc, ngap ung lién tuc trong
thoi gian dai, Nang kim khong tao cu. Viéc ngap
ung lién tuc trong thoi gian dai, xac thuc vat chét
tréen bé mat phan hiy cham khién Nang Kim chét
hoan toan chi con lai than ré.

3.3. pH dat, pH nuéc va EC anh hudéng dén
sinh truéng, phat trién va tao ci Nangkim

Tai khu vuc nghién ctu, tién hanh do pH dat,
pH nudc va EC dinh ki hang thang, tir thang 1 dén
thang 6 nham kiém tra, danh gia pH dat, pH nuoc

va EC trong moi truong song thuc t€ cua Niang
kim. Két qua phan tich pH dat, pH nuoc va EC
duoc trinh bay & bang 4.

Két qua do pH dat cho thay, nhin chung pH
dat trung binh déu thap dwdéi 4,0, pH nudc dudi 6,0.
Theo Doan Van Cung (1998) [8] va can cit vao két
qua do dac cho thay, pH dat & mtc chua nhiéu (pH
duoi 4,0), pH nudc thap. Nhu vay, két qua nghién
ctru cho thay, Nang kim sinh trudng, phat trién va
tao cu tot trong diéu kién pH dat & mic chua nhiéu
va pH nuéc & mie dudi 6,0. Nang kim 1a loai cay co
thé song trong moi treong co gia tri pH dat thap,
khoang 3,2 - 3,8 va voi nguong pH nay la diéu kién
ly twong cho su sinh truedng va phat trién ctia Nang
kim [1].

Bang 4. pH dat, pH nuéc va EC tai khu vic nghién ctru

Ngay do

Nam Chi tiéu
5/1 5/2 5/3 5/4 5/5 5/6
pH dat 3,74 3,48 3,32 3,26 3,20 3,28
pH nudc 5,9 5,67 4,9 4,9 4,77 5,03

2019

EC (mS/cm) 2,18 3,20 2,52 3,15 3,82 3,96
pH dat 3,52 3,44 3,26 3,38 3,22 3,26
2020 pH nuéc 4,89 4,62 4,25 4,72 3,74 3,92
EC (mS/cm) 2,33 2,83 3,60 3,24 3,96 3,55

Ghi chu: Cac ngay trong cdc cot cua bang 4 duroc trinh bay theo dang ngay,/thang.

Khao sat & khu A5 VQG Tram Chim cho thay,
khi vao mua li, Nang kim bi ngap chim sau trong
nuoc. Pén cac thang dau mua kho, muc nudc trong
vuon tai cac khu vuc nghién ctu van duoc gitt &
mtuc cao, dan dén Nang kim van con bi ngap chim
trong nudc trong thoi gian kéo dai. Viéc gitr nuoc
trong VQG Tram Chim cht yéu nham han ché chay
rimg tram. Pay 1a diéu kién khong thuan loi cho
Nang kim sinh truong, phat trién va tao ct. Nang
kim khong thé sinh trudéng, phat trién va tao ca
trong diéu kién bi ngap chim trong nuoc trong thoi

gian kéo dai. Bén canh d6, cac bai Nang kim con bi
xam 1an boi Nang 6ng do loai ndy c6 kha nang thich
nghi rong hon. Tuy nhién, tir khoang cuéi thang 6
(tuy theo muc nuoc diéu tiét hang nam), mat do
Ning kim ting cao, phat trién va tao cu tot. Co thé
do trong thoi gian nay Nang kim khong bi ngap,
xudt hién nhitng con mua dau ngudén khién muc
nuoc va do 4am dat cao, twong doi phu hop cho
Ning kim sinh truéng, phat trién va tao cu.

Két qua nghién ctu ham luong EC cho thay,
tir thang 3 dén thang 6 c6 ham luong EC cao. Theo
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Nguyén My Hoa (2016) [9], EC duoc dinh nghia la
kha ning dan dién ctia cac dung dich trong dat, 1a
mot chi tieu dung dé do luong do dan dién ctia cac
ion hoa tan trong dung dich hay ¢ man cua dat.
Khi moi truong c6 chi s6 EC cao thi ¢6 nhiéu ion
muodi hoa tan, trong do c6 cac ion lam chua dat
(H*, Fe*, Al*) va cué6i cung 1a pH giam. Két qua

phan tich cho thay, cay Nang kim séng trong moi
truong cé gia tri EC trong dat tir 2,18 - 3,96
mS/cm. Do dan dién (EC) cao trong dat lam can
tré qua trinh hat nuéc va dinh dudng ctha cay
trong, giam luwong nudc hiru dung trong dat, pha
hity cdu tric cua dat.

Hinh 2. Cti Ning kim thu duoc trong diéu kién: pH dat thap (pH dudi 4,0),
d6 4m dat cao 70 - 100%, ham hrgng EC dudéi 4,0

3.4. Phan tich thanh phan dinh dudng trong
dat

Két qua phan tich thanh phan dinh duong trong
dat nam 2019 va 2020 duoc thé hién & bang 5.

Bang 5. Phan tich cac thanh phan dinh duong trong dit

Cac chi tiéu phéan tich
Nam | Dam dé tiéu (mg/100 g dat) | Lan dé tieu (mg/100 g dat) Chat hitu co %OM
Thang 3 Thang 6 Thang 3 Thang 6 Thang 3 Thang 6
2019 0,026 0,032 3,99 4,31 13,60 15,00
2020 0,020 0,026 3,84 3,99 13,00 14,00

Dua vao thang danh gia ham luong dam dé
tiéu, ham lwong lan dé tiéu trong dat va ham luong
chat hiru co trong dat ctia Lé Van Can (1978) [10],
duoc trich dan boi Nguyén My Hoa (2016) [9] va
két qua phan tich cho thay, ham luong dam dé tieu

duoc danh gia nghéo (< 4 mg/100 g dat). Ham
luong lan dé tiéu trong dat & muc rat ngheéo (< 4
mg/100 g dat). Ham luong chat hitu co trong dat &
muc dat giau chat hiu co (10,0 - 20%0M). Diéu
nay chung t6 Nang kim c6 thé song trong diéu
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kien nghéo dinh duong c6 ham luong dam deé tieu
thap, ham luong lan dé tieu thdp va ham luong
chat hitu co trong dat cao. Piéu nay duoc giai
thich, sau khi cay Nang kim hét vong doi, mot
luong 1on sinh khoi Nang kim chét, phan huay chat
hitu co trong dat, dan dén su tich liy ham luong
chat hitu co trong dat. Qua cac két qua nghién ctru
cho thdy, Nang kim sinh trudng, phat trién va tao
ct trén dat chua, nghéo dinh duéng c6 ham luong

dam dé tieu va lan dé tieu thap, ham luwong chat
hiru co trong dat cao.

3.5. Pic diém sinh truéng ctia Nang kim trong
khu vyc khao sat

3.5.1. Mat do, chiéu cao cdy, chiéu dai ré cua
Nang kim

Két qua xac dinh mat do, chiéu cao cta cay,
chiéu dai ré cua cay Nang kim duoc thé hién &
bang 6.

Bang 6. Mat d9, chiéu cao cay, chiéu dai ré cta cay Ning kim

Mat d‘i;‘;ii‘";‘)ng kim Chiéu cao cay (cm) Chiéu dai ré (cm)
Nam
Thang 3 Thang 6 Thang 3 Thang 6 Thang 3 Thang 6
2019 4,12 24,12 7,0 15,0 5,0 8,0
2020 2,14 18,86 5,0 12,0 6,0 8,0

Bang 6 cho thay, mat do Nang kim khac nhau
& thang 3 va 6, mat do Nang kim day va nhiéu vao
thang 6, diéu nay cho thay, troi mua tao do 4m
trong dat cao, tao diéu kién tot cho Nang kim sinh
treong, phat trién va nhan mat s6 nhiéu, chiéu cao
ctia cay, chiéu dai ctia ré ciing tang. Tuy nhién, vao
thang 3 mua kho, do thoi tiét han han Nang kim c6
mat do giam, theo d6 cay Nang kim bi vang kho va
chiéu cao cta cay, chiéu dai cua ré cting giam.
biéu nay duoc giai thich, c6 thé vao thang 3 thoi

tiét kho han, muc nuoc & tai khu nghién ctu
xuong thap hon so voi mat dat tir 6 - 65 cm, dat bi
kho han, do 4m trong dat gidm manh lam anh
hudéng dén su sinh truedng va phat trién ctia Nang
kim. Ciing vao thoi diém nay, mat s6 Nang kim rat
it, c6 noi khong co sy hién dién cia Nang kim.

3.5.2. Sinh khoi cua cdy Nang kim

Két qua sinh khoéi ctia cay Nang kim duoc
trinh bay trong bang 7.

Béng 7. Sinh khéi ctia Ning kim

Sinh khéi twoi Nang kim (g/1 m?)

Sinh khoi kho Nang kim (g/1 m?)

Nam Théng 3 Thang 6 Thang 3 Thang 6
2019 3,55 64,68 0,64 12,21
2020 1,19 4545 0,24 11,50

Bang 7 cho thay, sinh khoi tuoi va kho thap &
thang 3 va cao vao thang 6. Diéu nay cho thay, vao
thang 6 xuat hién nhitng con mua dau nguédn tao

do 4m cao trong dat, cay Nang kim sinh truéng va
phat trién tot, khi d6 mat do ctia cay dat cao nhat,
dan dén sinh khdi ctia cay ciing tang theo.
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3.6. S6 luong ct, khai leong tuoi va kho cia ct
Ning kim

Két qua dém ct Nang kim trén 1 m?® va xac
dinh khoi lwong twoi, kho ctia cu trén 1 m? duoc
trinh bay trong bang 8.

Bang 8. S6 luong ct, khéi lugng tuoi va khé cta ci trén 1 m?

Nam S6 luong cu Khéi luong tuoi (g) Khéi luong kho (g)
2019 2,768 371,47 153,90
2020 2,624 283,39 107,58

Nang kim tao ct trong dat & do sau khoang 3
— 7 cm. Cu Nang kim duoc dém trén 1 m?, két qua
cho thay, s6 luong cu trung binh 2,768 cti/1 m?vao
nam 2019, voi khoi lwong tuoi caa cu 1a 371,47 g,
khoi luwong kho 1a 153,90 g va 2.624 cti/1 m? vao
nam 2020, voi khoi lwong tuoi caa cu 1a 283,39 g,
khoi luong kho 1a 107,58 g. Két qua cho thay, so
luong ct nam 2020 gidm so voi nam 2019. biéu
nay co thé giai thich, nam 2020 do thoi tiét han
han, muc nudc trong vuon xudng thap hon nim
2019, dat bi kho han, d0 4m trong dat gidm manh,
do d6 anh hudng dén su sinh truong, phat trién va
tao cl cia Nang kim. S6 luong ct giam dan dén
dién tich dong c6 Ning kim bi thu hep, dong thoi
lam gidm nguén thic dn cho Séu, day cing 1a
nguyén nhan anh huéng dén s6 luong Séu bay vé
hang nam & VQG Tram Chim.

4. KET LUAN VA BE NGHI

Nang kim sinh truedong, phat trién va tao cu tot
trong diéu kiéen pH dat rat thap, khoang 3,26 -
3,74; @6 4m dat 70 - 100%; gia tri EC trong dat tu
2,18 — 3,96 mS/cm; c6 ham luong dam dé tiéu
thap, khoang 0,020 - 0,032 mg/100 g dat; ham
luong lan dé tiéu thap, khoang 3,84 - 4,31 mg/100
g dat; ham luong chat hitu co trong dat cao (13,0 -
15,0%0M). Nang kim sinh trudng, phat trién kém
va khong tao cu trong diéu kién do 4m dat thap,
khoang 30 - 40%. Déng thoi, khi muc nuéc trong
vuon cao, cdy Nang kim bi ngap chim trong nuéc
lién tuc trong thoi gian kéo dai, Nang kim khong
tao cu.

DPé bao ton tot cay Nang Kim, can quan tam
dén diéu tiét muc nudc va cac yéu t6 moi truong

dat dé cay Nang kim sinh trudng, phat trién va tao
cu tot.
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IN TRAM CHIM NATIONAL PARK, TAM NONG DISTRICT, DONG THAP PROVINCE
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Summary

Environmental factors play a crucial role in the growth, development and tuber formation of
Eleocharis ochrostachys. The study aimed to assess the impact of environmental factors on the
growth, development and tuber formation of Eleocharis ochrostachys. The results showed that
Eleocharis ochrostachys grows, develops and forms tubers well in soil conditions with very low
pH, around 3.26 - 3.74, soil moisture of 70 - 100% and soil EC values between 2.18 - 3.96 mS/cm. It
grows well in soil with low bio-available nitrogen content (about 0.020 - 0.032 mg/100 g soil), low
bio-available phosphorus content (around 3.84 - 4.31 mg/100 g soil) and high organic carbon
content (13.0 - 15.0%0M). Eleocharis ochrostachys exhibits poor growth and does not form
tubers in low soil moisture conditions, around 30 - 40%. Furthermore, when water levels in the
field are high, causing FEleocharis ochrostachys to be submerged in water continuously for
extended periods, Eleocharis ochrostachys does not form tubers.

Keywords: Eleocharis ochrostachys, development, growth, tubers.
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DANH GIA THICH HOP DAT DAI CHO CAY GAI XANH
TREN DIEN TiCH DAT SAN XUAT NONG NGHIEP CUA

HUYEN NHU XUAN » TiNH THANH HOA
Nguyén Thi Hué", Hi Manh Théing!, Nguyén Thanh Hoa!, D6 Thu Ha!,
Hoang Thi Ngan!, Nguyén Thi Tham?, Tran Thi Tam', Mai Vin Trinh’

! Vien Moi truong Nong nghiép
"Email: nguyenhueiae @gmail.com

TOM TAT

Nghién ctru duoc thuc hién trén 15.944,36 ha dién tich dat san xuat nong nghiép cta huyén Nhu
Xuan, tinh Thanh Hoéa. Két qua danh gia chat luong dat va xay dung ban dé don vi dat dai cho cay
gai xanh da xac dinh duoc 32 don vi dat dai ®VDD) thuoc 4 loai dat thudc 2 nhom dat chinh la
dat do va dat den, trong do dat dé chiém 98,97% téng dién tich dua vao danh gia. Dién tich caa
moi DVDD c6 su chénh léch lon, PVDD nho nhat c6 dién tich chi 0,2 ha va DVDD cé dién tich
16n nhat 1a 7.255,08 ha. Dat san xuat nong nghiép & huyén Nhu Xuan cé tang dat day, nam cha
yéu trén dia hinh van cao, dién tich c6 do doc tir bang phang dén 15°, chiém khoang 95%. Dat
canh tac nong nghiép phan 16n cé do phi nhiéu thap, ham luong dam téng s6 (Nts), lan dé tiéu
(P,0dt), kali dé tieu (K,Odt), chat hitu co téng s6 (OM) va dung tich hép thu trao déi (CEC)
trong dat thap; ham luong pHy,o trong dat tir chua vira dén rat chua. Két qua danh gia thich hop
dat dai cho thay, hau hét dién tich dat san xuat nong nghiép & huyén Nhu Xuan déu phu hop dé
phat trién cay gai xanh. Tuy nhién, dién tich it thich nghi (S3) chiém téi 40,38%, do han ché vé do
doc, dat bi chua, ham luong dinh duong trong dat thap. Mitc do khong thich hop trong cay gai
xanh (N) chi chiém 0,22%, do yéu t6 han ché vé do doc 16n hon 25° nam trén ving ndi cao, do cao
nay khong phu hop dé trong cay gai xanh.

Tt khoa: Ban do don vi dat dai, ban do thich hop dat dai, cdy gai xanh, dat san xudt nong nghiép

¢ huyén Nhwr Xuan.

1. DAT VAN BE

Cay gai xanh la cay trong nong nghiép da
duoc trong lau doi & Viet Nam nhung dén nhitng
niam gan day (tir nam 2018) cay gai xanh duoc xép
la cay cong nghiép ngin ngay va duoc Bo Nong
nghiép va Phat trién nong thon cong nhan 1a cay
trong nong nghiép moi va dua vao san xuat tap
trung quy mo 16n thay thé cho mot s6 cay trong
nong nghiép kém hiéu qua [1]. Cay gai xanh giong
modi (AP1) c6 dac diém wa nong, 4m, khong chiu
duoc ngap ung, dé cham soc va mang lai loi ich
kinh té cao. Cay gai xanh cho thu hoach tit 4 - 5
vu/nam, niang suat dat duoc tr 1 - 1,5 tdn soi
gai/ha/vu va cho luu goc thu hoach dén 10 nam.
Soi gai c6 do dai va do bén cao lam nguyén lieu dét
cac loai vai cao cap. Vai dét tir soi gai co dic tinh
dé nhuom, khang khuén, chong bam ban tu nhién,

chong nam mdc, bén v6i anh sang, phoi nhanh
kho, chiu duwoc nudc nong khi giat nén duoc cac
hang thoi trang cao cép trén thé gioi rat ua
chuong. Ngoai ra, 14, than cay gai déu c6 thé tan
dung phuc vu trong san xuat cong nghiép thuc
phdm va st dung lam thuc an gia stc; cu ré gai
tuoi 1a nguyén liéu quy dé lam thuéc chong viem,
an thai, chdy mau. Hon nira, trong cdy gai xanh
con co tac dung gitr am, cai tao dat, chong x6i mon
va han ché rti ro do mua la gay ra [2]. Hién nay,
cay gai xanh duoc tréng va phat trién san xuat &
nhiéu nudc trén thé gi6i nhu: Brazil, Philipin, Nhat
Ban, Han Quéc, An P9, 1 s6 nude khu viee Nam A
va dac biét 1a Trung Quoc. Tai Viet Nam, cay gai
xanh dang duoc mé rong phat trién san xuat tai
cac tinh: Lang Son, Lao Cai, Pha Tho, Tuyén
Quang, Vinh Phuc, Hoa Binh, Thanh Hoéa... Nam
2018, tinh Thanh Hoéa da c6 Quyét dinh so
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1484/QD-UBND vé viéc phe duyét Dé an phat
trién viing nguyeén liéu cay gai xanh phuc vu nha
may san xuat soi dét tai xa Cdm Ta, huyén Cam
Thuay, tinh Thanh Hoa dén nam 2025 va dinh
huéng dén nam 2030 trén dia ban 12 huyén voéi
dien tich mé rong dén nam 2025 1a 6.457 ha, trong
d6 huyén Nhu Xuan 1a 985 ha [3].

Huyén Nhu Xuan la huyén mién ndi nam &
phia Tay Nam cua tinh Thanh Hoéa, 1a mot trong
nhitng huyén mién nui c6 d6 doc thap voi téng
dién tich dat tu nhién la 72.171,74 ha, trong do6
dién tich dat san xuat nong nghiép chiém 22%. Tt
nam 2021, huyén Nhu Xuan trién khai chuyén daéi
1 so dién tich dat trong lua 1 vu, dat trong cay
hang nam khac, dat trong cay lau nam kém hiéu
qua sang trong cay gai xanh. Tuy nhién, viéc trién
khai chuyén déi cay trong nay dén nay van con rat
cham va quy mo con nhd, manh mun, thi€u tap
trung, khong theo quy hoach da gay nhiéu kho
khan trong dinh huéng phat trién nong nghiép cta
huyén cting nhu cta tinh. Chinh vi vay, viéc xac
dinh yéu cau sinh trudng, dac tinh sinh thai cia
cay gai xanh va danh gia thich hop dat dai sé 1a co
s& khoa hoc dang tin cay dé cac nha quan ly trién
khai ké hoach quy hoach ving tréong nguyén lieu
cay gai xanh tap trung cua huyén ciing nhu xac
dinh duoc cac viung trong cay gai xanh phu hop
nhidm phat huy toi da tiém nang, loi thé dat dai
hudéng dén phat trién nén nong nghiép bén vimg.

2. PHUONG PHAP VA BOI TUONG NGHIEN CUU

2.1. Déi tuong va pham vi nghién ciru

| pibukien tuar

=3

54 l1gu phan
tich dat

oA phinhlsbe |

Bin dé don
vi Jar Jai

Kha nang thich hop ctia ciy gai xanh trén
15.944,36 ha dat san xuat nong nghiép ctia huyén
Nhu Xuan.

2.2. Phuong phap nghién ctru

- Thu thap, tong hop, xtt ly va ké thtta cac tai
lieu, so lieu tht cap c6 lién quan dén san xuat
nong nghiép, st dung dat, dat dai, khi hau cua
huyén Nhu Xuan.

- Khao sat, diéu tra phong van nhanh nong dan
va can bo dia phuwong (PRA) xac dinh cac loai st
dung dat chinh va co cau cay trong, thuc trang san
xuat tréng trot trén dia ban 16 xa, thi trdn cda
huyén Nhu Xuan.

- Thu thap 998 mau noéng hoa (trung binh
15,69 ha/mau) trén dién tich dat san xuit nong
nghiép cta huyén Nhu Xuian theo TCVN
9487:2012 [4].

- Phan tich cac chi tiéu néong héa, chi tiéu dinh
duong, trung va vi luong trong dat theo cac quy
chuian cta Bo Nong nghiép va Phat trién Nong
thon [5]. Phan cap cac chi tieu nong hoéa theo Bo
Nong nghiép va PTNT (2009) [6], FAO (1976) [7],
phan cap do phi nhiéu dat theo Sys C va cs (1991)
[8].

- Xay dung ban do don tinh, ban do don vi dat
dai, ban do thich hop dat dai cta cay gai xanh
bang cac phan mém chuyén dung ctia Hé thong
thong tin dia ly (GIS): Mapinfo, ArcGIS.

- Danh gia dat dai theo TCVN 8409:2012 [9] va
Bo6 Nong nghiép va PTNT (1999) [10].

thich hgp
dét dal

Hinh 1. Quy trinh xay dung ban @b thich hop dat dai
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Khai quat chung vé viing nghién ciru

Nhu Xuan 1a huyén mién ndi nam & phia Tay
Nam cta tinh Thanh Héa, c6 16 don vi hanh chinh
gom 15 xa va 1 thi trdn. Trung tam huyén cach
thanh pho Thanh Hoa 60 km, hé thong giao thong
thuan loi, dia hinh chia thanh 3 vung ro rét: Dia
hinh @i nui cao chiém 36,03% dién tich tu nhién
gom 6 xa: Thanh Quan, Thanh Xuan, Thanh Son,
Thanh Lam, Thanh Hoa va Thanh Phong; dia hinh
déi cao nui thap chiém 25,21% dién tich tu nhién
gom: xa Xuan Hoa, Xuan Binh va Bai Tranh; dia
hinh d6i nui thdp xen véi cac thung liing gitra
huyen chiém 38,76% dien tich tw nhién gém: Thi
tran Yén Cat, cac xa Cat Tan, Cat Van, Thuong
Ninh, Héa Quy, Xuan Quy, Binh Luwong, Tan Binh
[11]. Huyén Nhu Xuan nam trong tiéu vung khi
hau trung du Tay Nam, mua dong lanh va mua he
mat hon cac huyén dong bang lan can. Hé thong
song, sudi phan bo déu va co6 ho dap 16n Bén En
cung cap nudc cho san xuat nong nghiép cta
huyen, tuy nhién mot s6 xa ving dia hinh cao bi
thiéu nuoc san xuat vao mua kho do céac con song,
sudi bi can kiét nuoc. San xuat nong, 1am nghiép
gitt vai tro trong yéu trong co cau kinh té cua
huyén, gia tri san xuat nong nghiép chiém 62,9%
gi4 tri san xuat nganh nong, 1am, thay san; kinh té

trang trai doi rimg phat trién va la 1 trong nhitng
viung cung cip nguyén lieu dau vao cho cac nha
may cao su, duong va soi gai cua tinh [11].

3.2. Xay dung ban @6 don vi dat dai

3.2.1. Xac dinh céc chi tiéu phan cap dat dai

DVDD 1a mot khoanh dat voi nhing dac tinh
va tinh chat dat dai thich hop cho timg loai st
dung dat (LUT), c6 cung diéu kién quan ly dat dai,
cung mét kha nang san xuat va cai tao dat. Cac
bVDD duoc xac dinh theo phuong phap chéng
xép cac ban do6 don tinh. Theo Té chirc Lwong thuc
va Nong nghiép Lien Hop Quoc (FAO) [7], dé
danh gia cac dic tinh dat dai & pham vi ving c6
dién tich khong 16n va co cac dac diém khi hau
tuong doéng thi co thé di sau lua chon cac yéu to
thé nhuong nhu: Tinh chat cua dat (loai dat, cac
tinh chat vat ly, hoa hoc cta dat), cac dac tinh vé
dia hinh (d¢ doc, dang dat, dia hinh tuong doi, do
cao), cac tinh chat vé nudc (tinh hinh tuéi, tiéu,
ung ngap), tinh chat phan bo cta thuc vat. Dua vao
muc dich xay dung ban d6 VDD va danh gia
thich hop dat san xuat nong nghiép cho cay gai
xanh, cac chi tiéu phan cip duoc lwa chon gom:
Loai dat, dia hinh twong d6i, do doc, do phi nhiéu
dat, diéu kién tuoi nuoc, diéu kién tiéu nudc.

Bang 1. Dién tich dit dai khu vuc nghién ctru

Loai dat Ma Téng dién tich dat (ha)
Téng dién tich dat 72.171,7
bat nong nghiep NNP 63.217,1
bat san xuat nong nghiép SXN 15.944,4
bat trong cay hang nam CHN 8.897,4
bat trong lua LUA 2.449,6
bat trong cay hang nam khac | HNK 6.447,8
bt trong cay lau nam CLN 7.046,9
bat 1am nghiep LNP 46.480,5
bat nuoi trong thiy san NTS 771,3
bat nong nghiép khac NKH 20,9
bat phi nong nghiép PNN 8.576,4
bat chua st dung CSD 378,2
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Béng 2. Cac yéu td don tinh x4y dung ban d6 PVPD cta huyén Nhur Xuan

Nhom yéu to Yéu to lya chon Ky hiéu
Yéu t6 thé nhuong 1. Loai dat So
o 2. D¢ doc Sl
Yéu to dia hinh -
3. Dia hinh tuong doi To
4. Piéu kién nuoc tudi Ir
Yéu to canh tac 5. biéu kién tiéu thoat Gr
6. Do phi Fe
3.2.2. Xay dung ban dé don tinh sinh truéng va phat trién cta cay trong. Theo két
o qua xay dung ban do dat ty le 1/25.000, dat san
- Bin do dat

Loai dat 1a chi tieu téng hop khai quat duoc
dac tinh chung cta khoanh dat. Loai dat phan 4nh
hang loat cac chi tiéu ly, hoa hoc co ban cta dat,
kha nang st dung dat dap tng cho cac nhu cau

xuat nong nghiép huyén Nhu Xuan dwoc phan loai
thanh 2 nhom dat 1a dat @6 (chiém 98,97%) va dat
den (chiém 1,03%) [11]. Két qua phuc tra ban doé
dat va chinh ly theo ban d6 hién trang st dung dat
nam 2021 ctia huyén Nhu Xuan (Bang 3).

Béng 3. Cac loai dit ding trong xay dung ban 46 PVDD

Ky hiéu dat (So) Ten dat Diéen tich (ha) | Tyle (%)
L Fk bat nau do trén da macma bazo va 553,43 3.47
trung tinh

2-Fq bat vang nhat trén da cat 1.093,58 6,36
3-Fs bat @6 vang trén da sét va bién chat 14.132,42 88,64
4-R bat den 164,93 1,03

Téng dién tich diéu tra 15.944,36 100,00

- Bdn do do doc 3,73% va chi c6 1,3% dién tich dat san xuit nong

bo doc 1a yéu to quyét dinh viec bo tri co cau
cay trong va ché do canh tac. Dat san xuit nong
nghiép huyén Nhu Xuan phan 16n c6 dia hinh hoi
doc, lwon séng dén bang phang (d6 doc duoi 15°
chiém 94,97%); dia hinh doc tir 15 - 20° chiém

nghiép c6 do doc trén 20°. Ban dé do doc huyéen
Nhu Xuan duoc xay dung tit mo hinh s6 do cao
GDEM thong qua ky thuat GIS va duoc phan cap &
bang 4.

Béng 4. Phan cdp do déc

Ma so Phan cap Dién tich (ha) Ty le (%)

1 Bang phdng (0° - 3°) 1.641,68 10,30

2 Luon séng (3° - 8°) 8.444,47 52,96

3 Hai doc (8° - 15°) 5.055,27 31,71

4 Kha d6c (15° - 20%) 594,11 3,73

5 Doc (20° - 25°%) 147,08 0,91

6 Rat doc (>25%) 61,75 0,39
Téng dién tich diéu tra 15.944,36 100,00
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- Ban do dia hinh twrong doi

bat san xuat nong nghiép huyén Nhu Xuan co6
3 dang dia hinh twong d6i gém: Van cao chiém
98,18%; van chiém 1,32% va van thap chiém 0,5%.
bia hinh twong d6i anh huéng dén ché do canh tac

nhu: Lam dat, tuoi, tiéu, kha nang gitt nudc, cac
tinh chat khac cta dat va cach bo tri cay trong phu
hop. Ban d6 dia hinh teong déi duoc xay dung tir
mo6 hinh s6 do cao GDEM thong qua ky thuat GIS,
phan cap do cao theo FAO (1976) [7] (Bang 5).

Bang 5. Phan cip dia hinh twong d6i

Ma so6 Phan cap Dién tich (ha) Ty le (%)
3 Van cao 15.653,60 98,18
2 Van 210,71 1,32
1 Van thap 80,05 0,50
Téng dién tich diéu tra 15.944,36 100,00

- Ban do twoi - tiéu nuoc

bia hinh ctia huyén Nhu Xuan tir van thap dén
van cao nén kha niang tiéu thoat nudc tot dat 100%
dién tich. Diéu kién tuéi nuéc cho cay trong phu
thuoc vao he thong thay loi cung cip nuéc tudi va
lwong mua trong nam. Huyén Nhu Xuan c6 hé thong
song, sudi, ho phan bo déu, dac biét c6 Ho dap 16n
Bén En cung cap dt nudc cho san xuat nong nghiép
& cac xa thuoc 2 khu vuce c6 dia hinh thap hon. Tuy

nhién, cac xa & khu vuc ddi ndi cao van thiéu nudc
san xuat vao mua kho. Yéu cau sinh thai ctia cay
gai xanh la phai di nuéc nhung khong chiu duoc
ngap ung. Vi vay, kha nang tuoi tiéu 1a mot yéu to
quan trong trong danh gia thich hop dat dai ctia
cay trong. Dua vao ban do hién trang stt dung dat,
ban do6 hé thong song sudi, so lieu diéu tra vé thay
van, thay loi va ban d6 dia hinh, phan cap duoc
diéu kién tudi va diéu kién tiéu nudc & bang 6.

Béng 6. Phan cdp diéu kién tuéi - tiéu nuéc

Ma s6 Phan céap Dién tich (ha) Ty le (%)
1 Tud6i cha dong 1.641,68 10,296
2 Tudi ban chi dong 13.499,74 84,668
3 Tu6i nho nude troi 802,94 5,036
@ Tieu thoat nudc tot 15.944,36 100,000

- Ban do do phi nhiéu dat

Céc yéu t6 dua vao danh gia do phi nhiéu dat
cho cay gai xanh bao gém: Thanh phan co gioi dat,
ham luong sét trong dat, do chua cua dat (pH),
httu co téng s6 (OM), dung tich hap thu trao doi
(CEQ), P,0O, dé tieu, K,O dé tiéu trong dat, ham
luong Ca* va Mg* trao d0i trong dat, do doc va
kha nang giit nuéc cua dat. Dat san xuit nong
nghiép cta huyén Nhu Xuan chd yéu la dat do

vang, chi co mot dién tich rat nho dat den, dia hinh
phan bo da dang tir déi nui cao dén doi nui thap
xen 1an thung liing; thanh phan co giéi bién dai tir
thit pha cat dén thit pha cat sét, nghéo lan dé tiéu
va kali dé tiéu; dung tich hap thu caa dat phan l6n
& muc thap, hau hét dat bi chua dén chua nhiéu.
Do phi nhiéu tang dat canh tac phan 16n la thap,
chi c6 khoang 3% dién tich 1a c6 @6 phi nhiéu trung
binh (Bang 7).

Béng 7. Phan cip d6 phi nhiéu dat

Ma so Phan cap Dién tich (ha) Ty le (%)
1 Cao - -
2 Trung binh 470,68 2,95
3 Thap 15.473,68 97,05
Téng dién tich diéu tra 15.944,36 100,00
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Céc ban do don tinh duoc chong xép va phan  tich 16n nhat 1a 7.255,08 ha. Két qua thong ke
tich khong gian bang phan mém ARCGIS cho két DVDD trén ban do cho thay, cac loai dat phan bo
qua 12 ban d6 DVDD trén dién tich dat san xuat trén cac dang dia hinh khac nhau, phuong thic st
nong nghiép ctia huyén Nhu Xuan gom 32 DPVDD.  dung dat khac nhau nén cau thanh chat dat co su
Dién tich moi DPVDD c6 su chénh lech 1on, PVDD  khéc biét nhau.
nhé nhat c6 dién tich chi 0,2 ha va BVDD c6 dién

Bang 8. Pic tinh cta cac PVDD

N— bic tinh dat dai Diéntich | Tyle
So Sl To Ir Gr Fe (ha) (%)

1 1 1 3 1 1 3 99,39 0,623
2 1 2 3 2 1 3 448,54 2,813
3 1 3 3 2 1 3 5,50 0,034
4 2 1 1 1 1 3 6,65 0,042
) 2 1 2 1 1 3 13,89 0,087
6 2 1 3 1 1 3 56,69 0,356
7 2 2 1 2 1 2 7,80 0,049
8 2 2 3 2 1 3 408,57 2,562
9 2 3 1 2 1 2 1,28 0,008
10 2 3 2 2 1 3 6,76 0,042
11 2 3 3 1 1 3 55,93 0,351
12 2 3 3 2 1 3 352,52 2,211
13 2 4 3 3 1 3 131,90 0,827
14 2 5 3 3 1 3 42,72 0,268
15 2 6 3 3 1 3 8,86 0,056
16 3 1 1 1 1 3 10,50 0,066
17 3 1 2 1 1 3 31,38 0,197
18 3 1 3 1 1 3 1.417,73 | 8,892
19 3 3 3 1 1 3 70,61 0,443
20 3 2 1 2 1 3 43,05 0,270
21 3 3 1 2 1 3 10,36 0,065
22 3 4 1 3 1 3 0,41 0,003
23 3 2 3 2 1 3 7.255,08 | 45,502
24 3 3 2 2 1 3 31,94 0,200
25 3 3 3 2 1 3 4.642,32 | 29,116
26 3 4 2 3 1 3 0,20 0,001
27 3 4 3 3 1 2 461,60 2,895
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N— bic tinh dat dai Diéntich | Tyle
So Sl To Ir Gr Fe (ha) (%)
28 3 5 3 3 1 3 104,36 0,655
29 3 6 3 3 1 3 52,89 0,332
30 4 1 3 1 1 3 5,44 0,034
31 4 2 3 2 1 3 154,91 0,972
32 4 3 3 2 1 3 4,58 0,029
Tong 15.944,36 | 100,000

Ghi chu: So: Loai dat; SI' P¢ doc (1: bang phang (O - 3°); 2: Luon séng (3 - 8°); 3: Hoi doc (8 -
15°); 4: Kha doc (15 - 20P); 5: Doc (20 - 25°); 6- Rat doc (>25°); To: Pia hinh twong doi (1: Van thap; 2
Van, 3: Van cao). Ir: Kha nang tuoi (1: Chu dong; 2: Ban chu dong; 3: Nho nuoc troi); Gr: Ché do tiéu
thoat nuoc (1: Tiéu chu dong; 2: Tiéu trung binh; 3 Tiéu cham); Fe: Po phi nhiéu ting dat mat: (1: cao;

2: Trung binh; 3: Thap).
3.2.3. Xay dung yéu cau sinh thai cua cdy gai

xanh tar huyén Nhwr Xudn
Bang 9. Yéu cau st dung dat déi voi cay gai xanh &
huyén Nhu Xuan
Kha nang Céc chi tiéu danh gia dat dai
thichhop | So SI | To | Ir | Gr | Fe
S1 2,4 | 2,3 1 1 1 1
S2 13| 14 2 2 2
S3 5 3 3 3
N 6

Ghi chi: S1: Rt thich hop; S2: Thich hop
trung binh; S3: Kém thich hop, N: Khong thich
hop

bé danh gia mic do thich hop dat dai doi voi
cay gai xanh thi viéc xac dinh yéu cau st dung dat
ctia cay gai xanh & huyén Nhu Xuan la rat quan
trong. Yéu cau st dung dat 1a nhimg doi héi vé dic
diém va tinh chat dat dai dam bao cho cay gai
xanh phat trién va sinh truéng bén vimg. Tir két
qua diéu tra vé hién trang san xuat gai xanh va cac
tai lieu thu thap, tham khao, khao nghiém c6 lién
qua dén cay gai xanh cho thdy, cay gai xanh thich
hop trong trén nhiéu loai dat, thich hop nhat la dat
bai boi ven song va dat doi co do 4m cao, tang
canh tac day, phu hop véi nhitng ving cé kha nang
tieu thoat nudc tot; cay gai xanh dé cham soc va
sinh truong tot & viung khi hau nong 4m, kha nang
chiu han cao; thoi gian sinh truéng ngan, thu
hoach nhiéu lan trong nam nén can moét luong lon

cac nguyén t6 dinh duong thiét yéu, dac biet la
ham luong N, PO, K,O va Ca*. Vi vay, mot so loai
dat nhu: Dat cat hay dat 1an qua nhiéu da soi, dat
chua (pH< 4), dat ngap ung khong phu hop dé
phat trién cay gai xanh. Trong nghién cttu nay, cac
muc do thich hop dat dai duoc xac dinh gom 4 cap:
Thich hop cao (S1), thich hop trung binh (S2), it
thich hop (S3), khong thich hop (N). Tt cac chi
tieu don tinh (Bang 1, 5), phan cdp xay dung ban
do6 dat dai, doi chiéu véi yéu cau sinh ly, sinh thai
va yéu cau stt dung dat cta cay gai xanh (Bang 9).

Bén canh nhitng yéu cau vé st dung dat thi
cay gai xanh con c6 nhitng yéu cau vé khi hau phu
hop nhu: Luwong mua, lwong boc hoi, do 4m, nhiét
do trung binh, nhiét do toi thap, nhiét do toi cao
ciing duoc dua vao nghién cttu nay dé so sanh voi
diéu kién khi hau tiéu vung sinh thai cta huyén
Nhu Xuan nham xac thuc sw phu hop vé yéu cau
khi hau cho cay gai xanh.

3.2.4. Danh gi4 thich hop dat dai cho trong cay
gai xanh o huyén Nhu Xuin

banh gia mac do thich hop dat dai cho cay
gai xanh & huyén Nhu Xuan trudc tién xem xét,
danh gia vé cac yéu t6 nhu: Thé nhuong (loai dat,
cac chi tieu dinh duong dat, thanh phan co gioi
dat, do chua, kha nang gitt nudc cta dat), dia
hinh (d6 cao tuong doi, do doc), canh tac (diéu
kien tuoi, diéu kién tiéu thoat nudc). Sau do, yéu
t6 khi hau duoc dua vao dé danh gia trong moi
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quan he gitta dic tinh dat - khi hau - loai cay
trong. Tir do, xac dinh duoc miec d¢ thich hop cua
modi cay trong trén timg vung dat & cac thoi diém
khac nhau trong nam. Dung phuong thitc so sanh
diéu kién dat dai, khi hau cta tiéu vung sinh thai

huyén Nhu Xuan véi yéu cau st dung dat va yéu
cau khi hau cta cay gai xanh dé danh gia kha
nang thich hop va xay dung ban do thich hop dat
dai cho cay gai xanh.

Béang 10. Thong ke dién tich cac muc thich hop ctia cay gai xanh (ha)

TT | Xa/thi trén Cac mtuc thich hop Dién tich diéu tra
S1 S2 S3 N (ha)
1 g‘i ranYen | o791 98,42 670,29 5,29 1.261,11
2 | Bai Tranh 574,34 270,13 601,89 1.446,36
3 | Binh Luong 127,08 15505 | 281,03 0,46 563,61
4 | CatTan 28,83 97,76 223,25 4,97 354,80
5 | CatVan 128,44 58,95 282,85 8,13 478,38
6 | Hoa Quy 240,58 41794 | 1.064,17 1.722,69
7 | Tan Binh 169,54 238,94 127,09 535,58
8 | Thanh Hoa 73,04 58,96 152,53 284,52
9 | Thanh Lam 124,45 161,74 | 205,72 13,87 505,78
10 | Thanh Phong | 60,66 189,62 282,97 2,85 536,10
11 | Thanh Quan 49,19 172,92 228 81 450,93
12 | Thanh Son 30,49 299,15 11,68 341,33
13 | Thanh Xuan 135,49 408,69 52,86 597,04
14 | Thuong Ninh | 463,90 636,11 106,87 1.206,88
15 | Xuan Binh 205,09 184,31 | 1.064,71 1.454,12
16 | Xuan Hoa 3.082,54 40,84 | 1.081,75 4.205,13
Toanhuyén | 5.980,77 | 3.48953 | 643847 | 3557 15.944,36

Két qua phan hang thich hop cho thay, téng
dién tich dat san xuat nong nghiép cta huyén Nhu
Xuan dua vao danh gia la 15.944,36 ha, dién tich S1
1a 5.980,77 ha, chiém 37,51% (trong do cao nhat la
xa Xuan Hoa voi 3.082,54 ha va thap nhat 1a xa Cat
Tan voi dién tich S1 1a 28,83 ha); dién tich S2 1a
3.489,53 ha, chiém 21,89%, nhirmg khoanh dat c6
mtuc thich hop S2 cht yéu bi han ché vé do phi
nhiéu dat, ham lwong OM, CEC, N, P,0O., K,0
trong tang dat canh tac thdp; dién tich S3 la
6.438,47 ha, chiém 40,38%, dién tich S3 chiém ti le
lon do cac yéu t6 han ché vé do doc 16n hon 15°,
do phi nhiéu dat thap, do chua dat con han ché,
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mot s6 vung 1a dat van thap tréng lda nudc 2 vu;
dién tich khong thich hop trong gai xanh (N) la
35,57 ha, chiém 0,22% do yéu t6 han ché vé do doc
16n hon 25° nam trén vung ndi cao khong phu hop
dé trong gai xanh. Cac han ché vé dinh duong va
do doc co thé khac phuc cai tao bang quy trinh
canh tac phu hop trén dat doc, bon phan can doi,
b6 sung ham luong hitu co tir cac loai phan
chuong, phan hitu co vi sinh, chon vii phu phdm
nong nghiép, b6 sung cac khoang chat can thiét
con thiéu, che phu giit Am dé phu hop véi yéu cau
stt dung dat ctia cay gai xanh.
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BAN O MU'C BO THICH HOP BAT BAI BOI VOI CAY GAI XANH

HUY,F;N NHU XUAN TINH THANH HOA

g e

SO PO VI TRI Trigu San
Thuong Xuén Trigu Son
i
i . Thioing Ninh - .v‘: [
¢ Thanh Son v A .
¥ Thann a‘!ﬁr ' 1 i Th'ﬁf}hl’“‘é” A ?.T' ‘@ -v
ay, ) o P v 5 Y
I \ L ( C
Tnanniiﬁgif‘\' Iy
T ). TenBinh
5 ‘?’“ % F - 5 Néng Céng
W,
B Chu giai i 'élr;;\iLwcng Nhu Thanh
e _
=1 Thanh Hoa;) ~ f;'
s2 (
) -:3 Nghé An
Dét phi néng nghiép
Ranh gioi huyén
Ranh gioi x&
. Seng hd J‘:w, 3
Budng giso théng = Bi ®
# 1/
F2
Ei
!'E:r F .‘(‘11.' }
i 19: 25,000
Hinh 2. Ban ¢6 mtc d¢ thich hop dat dai doi voi cay gai xanh
4. KET LUAN trong cay gai xanh. Két qua danh gia thich hop dat

ba xac dinh duoc 32 DVDD thuoc 4 loai dat
thuoc 2 nhom dat chinh la dat do va dat den, trong
d6 nhom dat dé chiém 98,97% tong dién tich dua
vao danh gia. Dién tich ctia moéi PVDD co su
chénh léch 16n, PVDD nho nhat c6 dién tich chi
0,2 ha va DVDD c¢o6 dién tich lon nhat chiém
7.255,08 ha. D4t san xuat nong nghiép huyén Nhu
Xuan c6 tang dat day, nam chui yéu trén dia hinh
van cao, dién tich c6 do doc tir bang phang dén 15°
chiém khoang 95%, nhung dat lai c6 do phi nhiéu
thap 1a cha yéu do cac ham luong dinh duong
trong dat nhu: N téng s6, P,O; va K,0O dé tieu, ham
luong hitu co téng s6 (OM), dung tich hap thu trao
d6i (CEC) trong dat thap; dat ciing c6 ham luong
pH nudc tir chua vira dén rat chua.

Khi hau thoi tiét & huyén Nhue Xuan phu hop
dé phat trién cay gai xanh, hau hét cac khoanh dat
déu dap tmg yéu cau st dung dat doi voi cay gai
xanh; tuy nhién dién tich S3 chiém 40,38% do han
ché vé do doc, dat bi chua, ham luong dinh duong
trong dat thap. Muc do khong thich hop chi chiém
0,22% do yéu t6 han ché vé do doc 16n hon 25° nam
trén vung nui cao; do cao nay khong phu hop dé
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dai chinh 1a cin ¢t quan trong dé huyén Nhu Xuan
xac dinh cac vung dat phu hop chuyén déi nhing
cay trong kém hiéu qua sang trong cay gai xanh,
déng thoi xac dinh duoc cac yéu to han ché vé dat
dai dé co phuong an cai tao khac phuc phu hop véi
yéu cau st dung dat cta cay trong.
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ASSESSING THE SUITABILITY OF SOILS FOR BOEHMERIA NIVEA ON THE AGRICULTURAL
PRODUCTION LAND OF NHU XUAN DISTRICT - THANH HOA PROVINCE

Nguyen Thi Hue!, Ha Manh Thang!, Nguyen Thanh Hoa!, Do Thu Ha!, Hoang Thi Ngan?,
Nguyen Thi Tham?, Tran Thi Tam!, Mai Van Trinh!

! nstitute for Agricultural Environment

Summary

This study was carried out on 15,944.36 hectares of agricultural land in Nhu Xuan district, Thanh
Hoa province. The results of soil quality assessment and mapping of soil units for Boehmeria
nivea have identified 32 soil units belonging to 4 soil types of 2 main soil groups: Ferralsols and
Luvisols, of which the area is Ferralsols group is 98.97%. The area of each soil unit has a large
difference, the smallest soil unit has an area of only 0.2 ha and the largest soil unit is 7,255.08 ha.
Agricultural land in Nhu Xuan district has a thick soil layer, located mainly on high terrain, the
area with slopes from flat to 15° accounts for about 95%. Most of the agricultural land has low
fertility, low content of total nitrogen (N), easily digestible phosphorus (P,0;), easily digestible
potassium (K,0), total organic matter (OM) and exchangeable absorptive capacity (CEC) in the
soil; The pHy,o in the soil ranges from moderately acidic to very acidic. The results of soils
suitability assessment show that most of the agricultural land in Nhu Xuan district is suitable for
growing Boehmeria nivea. However, the area of S3 accounted for 40.38% due to limited slope,
acidic soil, low content of nutrients in the soil. The degree of land unsuitability accounts for only
0.22% due to the limitation of slope greater than 25° located in high mountains, with this height

not suitable for growing Boehmeria nivea.

Keywords: Soil unit map, soils suitability map, Boehmeria nivea, agriculfural land in Nhu Xuan.
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NGHIEN CUU SU DA DANG VI SINH VAT
0 MOT sO MAU BAT CANH TAC NONG NGHIEP
BIEN HINH THU THAP TU VUNG BONG THAP MUO1
Ng6 Huy Kién' Nguyén Hing Cuong!, Phiing Ngoc Truong?, Bui Thi Viet Ha* "

! Vién Quy hoach va Thiét ké nong nghiép

? Trung tam Nghién ciu va Quy hoach moi truong

? Truong Pai hoc Khoa hoc Twr nhién, Pai hoc Quoc gia Ha Noi

TOM TAT

" Email- buithivietha@hus.edu.vn

Nghién cttu nay nham khéo sat thanh phéan va da dang cuta vi sinh vat dat & ving Péong Thap
Muoi (BTM). Mau dat thu thap tit ba tinh: Long An, Pong Thap va Tién Giang trong khoang tir
thang 6 - 12 nam 2022. Két qua cho théy, su da dang ctia vi sinh vat trong cac mau dat, véi mau
DT3 (tai xa Thuong Lac, huyén Hong Ngu, tinh Dong Thap) 1a khu vuc trong lda c6 mat do vi
khuén, xa khu4n va nim cao nhat. Phan tich metagenomics cho thdy, ¢6 khuin chiém 5,7%, trong
d6 c6 6 nganh, 11 16p, 17 bo, 21 ho va 24 chi. Vi khudn chiém ti 1¢ 16n nhat voi 94,3%, gdm 33
nganh, 90 16p, 161 bo, 300 ho va 587 chi. Phan tich ving ITS x4c dinh dwoc 11 nganh, 32 16p, 67

b9, 131 ho, 185 chi va 230 loai ctia giéi nam.

Tt khoa: Pa dang, vi sinh vat dat, Dong Thap Muoi, Metahenomics.

1. DAT VAN BE

Vi sinh vat trong dat dong vai tro thiét yéu
trong viéc duy tri va cai thién dac tinh ctia dat canh
tac nong nghiép. Chung tao ra mot moi truong dat
phong phu, gitp can bing va cung cap dinh duong
cho cay trong ciing nhu bao vé stc khoe ctia hé
sinh thai dat. Sy phan hay chat hitu co bang cac
sinh vat dat c6 anh hudng 16n dén d6 mau mé cua
dat va phat trién cta cay trong, cau truc ctia dat va
chu trinh cac bon. Panh gia su da dang cta vi sinh
vat c6 thé chi ra su khac biét sau sic trong dat doi
voi cac quan thé va chic ning cta vi sinh vat.

Mic du chiém phan 16n trong sinh quyén,
nhung hé vi sinh vat dat va tuong tac gitta chung
hau hét chua duoc nghién cttu ky vi chi c6 mot
luong nho chung c6 thé nuoi cdy duoc trén moi
truong nhan tao. Ky thuat metagenomics cung cap
mot phuong phap méi dé danh gia thé gisi vi sinh
vat, duogc coi la mot cudc cach mang ctia con nguoi
vé hiéu biét toan bo thé gidi song va chiic nang
cuia chung trong cac hé sinh thai khac nhau.

Trong nghién cttu nay, da tap trung phan tich
st da dang ctia mot so vi sinh vat trong dat nhiém

phén bing cong cu metagenomics va budc dau
danh gia duoc mutc do da dang & cac cip cta cac
nhom vi sinh vat trong dat thu thap tit ving DTM.
bay la khu vuc c6 dién tich khoang 730.000 ha,
chiém 70% dién tich cua 3 tinh: Long An, Tién
Giang, Dong Thap, chiém 18% dién tich dong bang
song Ctru Long. Day la viing dong tring voi 42%
dién tich 1a dat phén. Cac vi sinh vat trong dat bj
nhiém phén dong vai tro quan trong trong viéc cai
thien chat luong dat, gitup hé tro su phat trién cta
cay trong. Tuy nhién, vi sinh vat cting phai d6i mat
voi su canh tranh véi cac vi sinh vat khac va voi
anh huong tiéu cuc ctia phén, dan dén mot hé sinh
thai phuec tap va da dang.

Nghién ctru nay tap trung vao phan tich su da
dang cua vi sinh vat trong dat phén bang cong
nghé metagenomics. Puoc tién hanh trén mau dat
thu thap tit khu vuc DTM, noi dat phén chiém ty lé
l6n. Vi sinh vat trong dat nay dong vai tro quan
trong trong viéc cai thién chat luong dat va ho tro
su phat trién cua cay trong. Tuy nhién, chung phai
d6i mat voi su canh tranh va anh hudéng tiéu cuc tir
phén, tao ra mot hé sinh thai da dang va phtc tap.
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Day 1a buoc dau tien dé danh gia sau hon vé mic
do da dang cua vi sinh vat trong moi truong canh
tac nong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu
Mau dat: 16 mau dat thu thap tai khu vuc

DTM gom 3 tinh: Long An (LA) (huyén Tan Hung,
Vinh Hung, thi xa Kién Tuong, Moc Hoa, Tan
Thach, Pic Hué va 7 xa phia Bac cta huyén Thu
Thtra va Bén Lirc); tinh Dong Thap (PT) (huyén
Hong Ngu, Tan Héng, Tam Nong, Thanh Binh,
Cao Lanh, Thap Muoi) va Tién Giang (TG) (huyén
Cai Be, Cai Lay, Chau Thanh, Tan Phudc).

Bang 1. Cac vi tri thu mau va danh gia dai dién

STT | Ky hieu Vi tri lay mau

1 LA 01 | Khu vuc trong cay mai, xa Thanh Loi, huyén Bén Litc, tinh Long An

2 LA 02 | Khu vuc trong chanh, xa Thuan Nghia Hoa, huyén Thanh Héa, tinh Long An

3 LA 03 | Khu vuc dat chuyén canh lua, xa Nhon Hoa, huyén Tan Thanh, tinh Long An

4 LA 04 | Khu vuc dat trong laa, xa Tan Lap, huyén Moc Hoa, tinh Long An

5 BTO1 Khu vuc trong hon giao mit, sau riéng, xa Tan My, huyén Thanh Binh, tinh Déng

Thap

6 DT 02 | Khu vuc trong xoai, xa My Xuong, huyén Cao Lanh, tinh Déng Thap

7 DT 03 | Khu vuc dat trong laa, xa Thuong Lac, huyén Hong Ngu, tinh Déng Thap

8 DT 04 | Khu vuc trong lua, xa Tan Thanh B, huyén Tan Hong, tinh Déng Thap

9 DT 05 | Khu vuc trong lua, xa Tan Kiéu, huyén Thap Muoi, tinh Pong Thap

10 TG 01 | Khu vuc trong dira, xa My Phudc, huyén Tan Phudc, tinh Tién Giang

11 TG 02 | Khu vuc vuon cay an qua, xa Nhi Binh, huyén Chau Thanh, tinh Tién Giang
12 TG 03 | Khu vuc trong Iua, xa Phi Nhuan, huyén Cai Lay, tinh Tién Giang

13 TG 04 | Khu vyc trong mit, xa My Tan, huyén Cai Be, tinh Tién Giang

14 NH1 | Khu vuc dat trong laa, xa Vinh Loi, huyén Tan Hung, tinh Long An

15 MH 2 | Khu vuc dat trong lda, xa Hung Thanh, huyén Tan Hung, tinh Long An

16 MH 3 | Khu vuc trong dua hau, xa Hung Thanh, huyén Tan Hung, tinh Long An

Ghi chu: Thoi gian Idy mau: 6 - 12/2022.
2.2. Phuong phap nghién ctru
2.2.1. Phuong phap ldy mau dat

Lua chon mau dat dai dién trén cac loai dat
canh tic nong nghiép ving DTM, mau dat tang
mat (ting canh tac) & do sau tir 0 - 20 cm, theo
TCVN 7538-2:2005 [1]. Moi khu vuc canh tac nong
nghiép (dat phu sa): LAl DT1, DT3, TGS3;
dat phén: LA2, LA3, LA4, DT2, DT4, TG1, TG4,
MH1, MH2, MH3; dat cat: DT5, TG2. Cac mau
phan tich sé dugc bao quan tai nhiét do - 20°C.

2.2.2. Phurong phap xac dinh mat do vi sinh vat

Mau dat duoc pha loang trong NaCl 0,9% roi
cdy trdi trén cac dia moi truong NA
(Nutrientagar), ISP4 va PDA véi cac diéu kién nuoi
(Bang 2). St dung moéi truong thuong mai cua
Merck (btc).

Cac mau dat duoc tién hanh phan tich theo
phuong phap dém s6 luong khudn lac trén moi
truong thach dia phu hop cho timg nhém vi sinh
vat. Tinh s6 luong N vi sinh vat cé trong mau tht
theo trung binh khéi luong tir hai do pha loang lién
tiép theo cong thuc:
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20O
- Vx1,1xd

Trong d6: ¥ € 1a téng s6 khuin lac dém duoc

trén hai dia duoc gitr lai tir hai do pha loang lién
tiép, trong d6 it nhat mot dia chuta t6i thiéu 10
khuén lac; V 1a thé tich chat cay duoc dua vao moi
dia, tinh bang mililit (ml); d 1a d¢ pha loang tuong
ung voi dung dich pha loang dau tién duoc gitr lai.

Bang 2. Sir dung m6i treong thrrong mai

ctia Merck (Btc)
Nhom vi Moi truong Diéu kién
sinh vat nudi cay nudi cay
Vi khuén Nutrient agar | 37°C trong 24 gi¢
. 28-30°C
Xa khuan ISP4 .
trong 120 gio
. , 25-30°C
Nam moc PDA .
trong 72 gi¢

2.2.3. Phan tich mitc do da dang bang cong cu
metagenomics
*Quy trinh tach chiét DNA téng s6 ctia mau dat

Cac mau thuoc nhom dat phén thu vé duoc
tron 1an theo ty 1é bang nhau dé dwoc mot mau goi
la mau gop (G). Sau d9, tién hanh tach chiét ADN
téng so truc tiép tir mau dat gop bang bo kit Dneasy
PowerSoil Pro Kit cia QUIAGEN (Puc). Két qua
tach chiét duoc kiém tra nong do va do tinh sach
tren he thong mday quang phd dinh luong
Eppendorf (Pic) va da dat yéu cau dé thuc hién
budc tiép theo.

* Phan tich 16S rRNA va ITS

Mau tach DNA duoc gti dén LOBI Viét Nam
dé tién hanh cac buodc phan tich trinh tw gen 16S

rRNA va ITS. St dung cong cu Mothur phan tich
dua vao hai cap moi, tht nhat 1a cap moi 16S rRNA
moi F (341F): (5-CCTACGGGNGGCWGCAG-3) va
moéi R (806R): (’GGACTACNNGGGTATCTAAT-
3) [2].

Cap moi ITS1: (5-GGAAGTAAAAGTCGTAA
CAAGG-3), R: ITS2: ('GCTGCGTTCTTCATCGA
TGC-3).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xac dinh mat do vi sinh vat trong
cac mau dat thu thap

Céc vi sinh vat hi€u khi déng vai tro quan trong
trong viéc phan giai cac hop chat hitu co trong dat,
tao ra chat mun va cai thiéen d¢ phi nhiéu ciing nhuw
két cau cua dat. Axit humic trong chat mun, ctung
voi cac thanh phan khac, duoc biét dén véi kha
nang kich thich su phat trién cta hé ré cay, nang
cao kha nang dé khang cta cay truéc bénh hai va
giup chong chiu véi cac diéu kién moi truong bat loi
nhu: Nhiét do6i, lanh, han han, 4m w6t va pH cao do
phén...[3]. Do d6, su hién dién va so6 luong vi khuin
hiéu khi la mot trong nhing chi tiéu quan trong dé
danh gia chat luong cta dat.

Két qua nghién ctru trén cac mau dat cho thay,
mat d¢ vi khuin téng s6 dao dong 2,3 x 10° CFU/g
- 4,8 x 10° CFU/g trong 16 mau duoc phan tich. Sy
chénh léch vé mat do vi khuin téng s6 gitta cac
mau khong 16n, khoang 10 1an. Mau c6 mat do vi
khuén téng s6 thap nhat la mau LA2 voi 2,7 x 10°
CFU/g, 1a loai dat phén va dat xam bac mau duoc
thu thap tai tinh Long An. Trong khi d6, mau c6
mat do vi khuin téng s6 cao nhat 1a mau DT3 voi
4,8 x 10° CFU/g, 1a mau dat duoc lay tir tinh Dong
Thap, ndm trong nhom dat phu sa.

Bang 3. Mat do cac cac vi sinh vat phan 1ap & 16 mau dat thuéc khu viuc PTM

Mat do xa ,
- Mat do vi e Mat @6 nam ,
STT | Tén mau P khuan SR Loai dat
khuan (CFU/g) (CFU/g) (CFU/g)
1 LA1 1,7x 10° 1,5x10* 4,8 x 10* bat phu sa
2 LA2 2,7x10° 2,5x 10* bat phén
3 LA3 2,7x10° 5,6 x 10° bat phén
4 LA4 44x10° 2,2x10* bat phén
5 TG1 3,7x10° 1,6 x10* 3,4 x10* bat phen
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Mat d6 xa ,
_ Mat do vi e Mat 30 nam .
STT | Tén mau P khuan o Loai dat
khudn (CFU/g) (CFU/g) (CFU/g)
6 TG2 3,3x10° 46x10! bat cat
7 TG3 46x10° 2,8x10* 9,6x 10! bat phu sa
8 TG4 23x10° 73x10° bat phén
9 bT1 3,9x 10° 1,4x 10" 7,2x 10 bat phu sa
10 b12 24x10° 2,0x 10" bat phén
11 bT13 4,8x10° 1,1x10* 9,8 x 10* bat phu sa
12 bT4 3,4x10° 2,8x 10° 5,8 x 10* bat xam bac mau
13 bT5 3,4x10° 7,0x 10" bat cat
14 MH1 23x10° 1,2 x 10* bat phén
15 MH2 1,8x 10° 2,7x10" bat phén
16 MH3 1,6 x10° 2,6x10* bat phén

Két qua nghién ctru ctia Phan Quoc Hung
(2017) [4] cho thdy, quan thé vi sinh vat hiéu khi
trong dat trong rau tai huyén Thanh Tri, thanh pho
Ha Noi 1a 4,68 x 10" CFU/g, trong khi & vung dat
phu sa ven song Hong dung dé trong khoai so 1a
7,48 x 10" CFU/g. Theo Aghedo S.O va cs (2022)
[5] mat do vi khudn cao nhat & khu vuc trong cay
cao su 28 nam tudi tai Nigeria 1a 11,3 x 10° CFU/g.
Nhu vay, mat do vi sinh vat hiéu khi & cac mau dat
duoc khao sat trong nghién ctu nay thap hon
khoang 10 lan so vo6i mat do cta hai nghién ctru
trén. Phan tich mat do vi sinh vat ctia cac mau dat
& dong biang song Ctru Long cho thdy, mat do vi
khudn phan lap khac nhau gitta cac mau khac
nhau. Trong d6, mau PT3 va TG3 c6 mat do cao
nhat (2,8 x 10* CFU/g), trong khi mau vi khudn
hiéu khi khong thé phan 1ap duoc tir mau than bun
va dat xam. Cac mau LA1, DT1, PT3, TG3 duoc
thu thap tir cac ving dat phu sa, 1a loai dat mau mo
nhat hién nay, duoc boi dap boi ling tir dong song
nén co kha niang gitt 4m cuc tot, do phi cao va
ngudn dinh duong déi dao. Mau DT5 va TG2 duoc
lay & ving cat (cting giau dinh duong). Nhitng moi
treong nay thuan loi cho vi sinh vat dat néi chung
(thé hién & su phong phu cta giun dat va tuyén
trung dat duoc tim thay trong cac mau dat) va vi
khuan hiéu khi noéi riéng, cho phép chung phat
trién. Cac mau LA2, LA3, LA4, DT2, DT4, TG1,
TG4, MH1, MH2, MH3 duoc thu thap & cac vung
dat pheén va dat xam bac mau c6 tinh axit, nghéo
dinh duong va c6 doc tinh cao. Su phan bé ctia xa

khuan trong dat phu thuoc vao nhiéu yéu t6, bao
gom: Do phi ctia dat, ham lwong dinh duong, bién
phap canh téc, cau trac dat, do 4m, do pH cuta dat...
dat cang giau, cang co6 nhiéu chat hitu co va chat
dinh duong thi s6 luwong xa khudn cang cao, cang
da dang.

Nam moc 1a loai vi sinh vat ky sinh hodc hoai
sinh, ching phé bién trén moi loai khi hau (6n doi,
han d6i, nhiet doi) va phat trién quanh nam.
Chuang gay hai cho moi loai vat chat nhu: Dat,
phan bon, trai cay, quan 4o, can thuc vat, san phadm
nong nghiép va tham chi la cac vat dung khéng co
chat hitu co nhu: Kim loai, vat lieu quang hoc...
Trén thuc té, nAm moc gay ton that nghiém trong
vé chat luong cho cac san phdm nong nghiép duwoc
luu trix trong kho hoac bao bi. Nhiéu loai nAm mdoc
phat trién trén cac san phdm nong nghiép nhu:
Lua, ngo, hat lac, dau tuong, gay bién déi trong
san phdm. Chung lam hong hoa qua, rau cai, hat
ngi coc va tao diéu kién cho su phat trién cta
nhiéu loai vi khuan khac, gay hai cho san phdm.

Dua vao két qua sau khi nuéi cdy, nAm moc
xuat hién it véi mic do da dang khong cao (Bang
3). Két qua nghién ctru cia Nguyén Hai Dang va
Cao Thi Hoai (2021) [6] va ciia Chu Thi Thu Ha va
cs (2020) [7] cho thay, mat do phan b6 va s6 luong
ndm moc trong hai nghién ctu nay tuong déng
kha nhiéu véi cac dia diém duoc khao sat trong
nghién ctru hién tai.
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3.2. Két qua phan tich mirc d9 da dang vi sinh
vat st dung cong cu metagenomics

T may giai trinh ty, thu duoc 4 file dir lieu
fastq, gom 2 file doc 2 chiéu ctia doan nhan lén cta
doan V3V4 16S rRNA va ITS1. Két qua danh gia
chat luong gidi trinh tu bang cong cu FastQC cho
thay, ca doan xudi va nguoc déu co chat luong tot,
voi diém trung binh trén 30. Phan bo chiéu dai cho
thay, da so trinh tu doc c6 do dai trén 220 bp, da dé
bao phu doan trinh ty vung V3V4 16S rRNA (dai
khoang 422 bp) va doan ITS1 (dai khoang 240 bp).

Tu dix lieu fastq, cac doan read R1 va R2 cua
trinh ti V3V4 16S rRNA va ITS1 duwoc ghép thanh

cac contig bang cong cu make.contig ciia Mothur
va tinh sach biang loat budc loai bd cac nucleotide
khong ro, contig qua dai va contig trung lap. Sau
do, cac contig dugc dong hang véi co s dir lieu
Silva va UNITEv8_sh_dynamic_s7 d€ phan loai. Cac
contig khac biét nhau it nhat 4 nucleotide (d6i voi
16S) va 2 nucleotide (doi voi ITS1) duoc gop lai.
Cac chimera sau d6 duoc loai b6 va cac trinh tu
duoc phan nhom thanh OTUs véi cut-off 0,03 (doi
voi 16S) va 0,05 (doi voi ITS). Két qua cho thay, co
132.983 trinh tu phan loai vi khuin va c6 khuén (do6i
voi 16S) va 35.758 trinh tu phan loai ndm (d6i voi
ITS).

Béng 4. Thong ké s6 trinh tur sau khi xir ly

o Tong s6 trinh tur
< e , Tong > tngh tu thuoc vi kKhuén, vi )
Tén mau Tong trinh tur goc sau khi loai bo khugn c6 (v6i 165) va ndm S0 OTUs
chimera Wi ITS)
G1_16S 153.216 133.069 132.983 9.447
G1_ITS 179.530 128.802 35.758 508

3.2.1. Chi s6 da dang Alpha

bé danh gia do da dang Alpha, duong cong
hiém hoa (rarefaction curves) duoc st dung dé
biéu dién s6 luong OTU quan sat duoc dua trén
kich thuéc mau con. Puong cong nay thé hién so
luong loai (OTU) so voi s6 luong ca thé duoc lay
mau (ttrc 1a s6 luong trinh ty). Thuong thi duong
cong bat dau véi do doc 16m, sau d6 dan tré nén
phang khi so loai phat hién trén mdéi mau it hon va
do doc cta duong cong giam dan, biéu thi rang
mau da bat dau bao hoa va dong gop it hon vao
téng s6 OTU.

Chi s6 da dang Alpha nhu: Good’s coverage,
Shannon, Simpson, Chao va ACE index duoc tinh
toan vdi rarefaction point 1a 53.398 (s6 trinh tw nho
nhat trong mau). Chi s6 Good’s coverage thé hién
muc do bao phu cua di lieu doc trinh tue. Mot
Good’s coverage index bang 0,96 ngu y rang 4% so
read thuoc vé cac OTU chi xuét hién 1 lan duy
nhat trong mau. Khi Good’s coverage gan bang 1,
do6 bao phti loai cia mau cang t6t. Cac chi s6 Alpha
diversity duoc tinh toan trén di liéu trinh tu goc
(chua loai bo trinh tu hiém).

Béng 5. Thong ke chi s6 da dang Alpha

< s . Good’s Chi so6 Chi s6 Chi s6

Mau Sotrinhtw | S6 OTUs coverage index Shannon Simpson Chaol

G_16S 132.983 9.447 0,96 6,70 0,006 23.417
G_ITS 35.758 508 0,99 3,47 0,072 847

3.2.2. Phan loai taxonomy

Céc chi s6 Shannon, Simpson va mutc do bao
pht duoc 4ap dung dé phan anh su phan bo da dang
ctia cong dong vi sinh vat. Chi s6 Shannon cao hon
thé hién mot mac do da dang cao hon trong hé

thong sinh hoc, trong khi chi s6 Simpson cao hon
chi ra mot muc do da dang thap hon. Chi s6 Chaol
duoc stt dung dé uoc luong so6 luong OTU trong
cong dong, tir d6 phan anh su phong phu ctia cong
dong vi sinh vat. Ngoai ra, Chi s6 Chaol thuong
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duoc stt dung dé udc tinh téng so loai c6 mat trong
mot cong dong vi sinh vat. Mot gia tri Chaol cao
hon thé hién mot miec do giau c6 cao hon ctia cong
déng.

Bang 5 cho thay, mau G_16S va G_ITS co su
phong phu vé s6 luong va da dang ctia cac loai vi
khu4n va ndm. Dé minh hoa thanh phan taxonomy
& cac cap do khac nhau, mot biéu dé Krona duoc
tao ra (Hinh 1).

3.2.3. Phan tich trinh tir gen 16S rkRNA

Hinh 1. Biéu d6 Krona thanh phan vi khuin
va vi khu4n c6 mau G

Két qua thanh phan loai x4c dinh duoc bing
giai trinh tr gen 16S rRNA cho thay, céac loai phan
bo kha dong déu trong mau dat. O cap do gidi, vi
khuén chiém da s6 (94,3%) va c6 khuan chiém ti 1é
5,7%.

3.2.4. Gioi co khuan

Gioi c6 khuan c6 6 nganh, 11 lop va 17 bo.
Mau dat G c6 cac nganh dién hinh cta gioi co
khuin, Euryarchaeota (2,40%) va Archaea (1,84%),
Thaumarchaeota (0,59%), Crenarchaeota (0,48%),
Pacearchaeota (0,24%), Woesearchaeota (0,11%).
Nganh Euryarchaeota theo truyén thong duoc goi
la methanogens, thuong tham gia vao chu trinh
lwu huynh, nito va sit bén canh qua trinh chuyén
d6i hydrocarbon. Bao gom: 2 16p c¢6 khudn sinh
methane Methanobacteria (0,08%) va
Methanomicrobia (0,07%) dién hinh cho cac ving
dat ngap nuoc; 16p Thermoplasmata (1,59%), la
sinh vat ua axit, phat trién t6i vu & do pH dudi 2,
hau hét Thermotoplasmata déu wa nhiét.

Lop Nitrososphaerales (0,24%) va
Woesearchaeota_Incertae_Sedis_AR16(0,18%) 1la
cac sinh vat duoc xac dinh cho dén nay la sinh vat
oxy hdéa amoniac héa tu duong va co thé dong vai
tro quan trong trong cac chu trinh sinh dia hoa,
chang han nhu chu trinh nito va chu trinh céc bon.

Mau c6 su tén tai cha Desulfurococcales
(0,04%), day 1a mot bo gom mot so chi déu 1a sinh
vat wa nhiét, ty duong st dung nang luong hoa
hoc, dién hinh 1a bang cach khit cac hop chat luu
huynh bang hydro.

Cac bo co6 kha nang sinh methane c6 do da
dang cao nhat véi 6 bo: Methanobacteriales
0,07%), Methanocellales 0,61%),
Methanomicrobia_unclassified (0,14%),
Methanomicrobiales (0,17%), Methan-osarcinales
(0,67%), Methanomassiliicoccales (0,52%). Hau hét
Methanomassiliicoccales chi stt dung metanol dé
tao ra khi methan, nhung chung c6 kha nang st
dung nhiéu hop chat, chang han nhu metanol,
dimethylamine, trimethylamine, dimethyl sulfide
va axetat. Methanocellales tao ra khi methan bang
cach khtx cac bon dioxit hoac axetat. O cdp do thp
hon, G c6 21 ho, 24 chi. B6 Methanomicrobiales
gom hai Ho: Methanoregulaceae (0,14%) va
Methanospirillaceae (0,13%). Methanospirillum tao
ra khi métan bing cach khit ciac bon dioxit,
formate hoac axetat va sinh s6i nay nd nhanh
chong & ndéng do cac bon dioxit cao.
Methanoregula phat trién manh & d¢ pH cuc thap,
diéu nay co thé cho thdy mau dat G co6 thé nhiém
phén nghiém trong.

Ho Methanosarcinaceae (0,04%) 1a nhimg sinh
vat sinh metan két hop axit amin pyrrolysine bat
thwong vao cac enzym cua  chung,
Methanotrichaceae (0,14%) va Methanosarcinales_
unclassified (0,17%) thuoc Bé6 Methanosarcinales.
Nhom c6 khuan sinh methan 1a nhém chiém wu
thé (2,4%) trong gioi c¢6 khuan, dac trung cho ving
dat ngap nuoc.

Gi6i c6 khuan bao gom 6 nganh, 11 16p va 17
bo. Mau dat G hién c6 su hién dién ctia cac nganh
dic trung ctia gi6i c6 khudn, bao gom
Euryarchaeota (2,40%),  Archaea (1,84%),
Thaumarchaeota (0,59%), Crenarchaeota (0,48%),
Pacearchaeota (0,24%) va Woesearchaeota (0,11%).
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Nganh Euryarchaeota thuong duoc biét dén voi
vai tro sinh methan, tham gia vao cac chu trinh luu
huynh, nito va sat cung voi viec chuyén d6i
hydrocachbon.

Trong s6 cac 1op, Thermoplasmata (1,59%) 1a
mot loai ¢ khuén wa axit, phat trién tot & do pH
thap. Lop  Nitrososphaerales  (0,24%) va
Woesearchaeota_Incertae_Sedis_AR16 (0,18%) co
kha niang 0xy hoa amoniac va c6 thé dong vai tro
trong cac chu trinh sinh dia héa nhu chu trinh nito
va cac bon. Desulfurococcales (0,04%) la mot bo
gom nhiéu chi cac sinh vat wa nhiét, te duong st
dung nang luong héa hoc bang cach khit cac hop
chat luu huynh.

Cac bo c6 kha nang sinh methan dat do da
dang cao nhat véi 6 bo: Methanobacteriales
0,07%), Methanocellales 0,61%),
Methanomicrobia_unclassified (0,14%),
Methanomicrobiales (0,17%), Methanosarcinales
(0,67%) va Methanomassiliicoccales (0,52%). Ho

Methanospirillaceae (0,13%) va
Methanoregulaceae (0,14%) thuoc Bo
Methanomicrobiales. Ho Methanosarcinaceae

(0,04%) két hop axit amin pyrrolysine vao enzym
ctia chung. Nhom c6 khudn sinh methane chiém
ty 1é cao nhat (2,4%) trong gi6i c6 khuan, dic trung
cho ving dat ngap nudc.

3.2.5. Gioi vi khuan

Gioi vi khudn chiém phan l6n (>94%) véi 33
nganh, 90 16p, 161 bo, 300 ho va 587 chi. Cac
nganh phé bién nhit bao gdém: Proteobacteria
(32,37%), Firmicutes (10,85%), Acidobacteria
(9,52%), Verrucomicrobia (5,3%), Actinobacteria
(5,25%), Chloroflexi (4,27%) va Bacteroidetes
(3,02%). O cap 1op, cac 16p phd bién bao gdm
Deltaproteobacteria (13,63%), Betaproteobacteria

(8,16%), Clostridia (7,44%), Acidobacteria_Gpl
2,79%), Acidobacteria_Gpl13 (1,13%),
Acidobacteria_Gp3 (2,09%), Actinobacteria
(2,89%), Thermoleophilia (1,19%), Bacteroidia

(1,53%), Anaerolineae (1,52%), Ktedonobacteria
(1,26%), Bacilli (2,15%) va nhiéu Lop khac.

O cdp bo, Clostridiales  (7,21%%),
Syntrophobacterales (4,08%), Myxococcales
(2,35%), Nitrosomonadales (2,05%), Bacillales
(1,99%), Rhodospirillales (1,97%), Burkholderiales
(1,74%), Rhizobiales (1,66%), Bacteroidales

(1,53%), Anaerolineales 1,37%),
Desulfuromonadales (1,32%), Ktedonobacterales
(1,14%) va nhiéu Bo khac c6 phan tram phan bo
nho (<1%).

O cdp chi, Sideroxydans  (0,94%),
Syntrophobacter (0,93%), Desulfomonile (0,83%),
Geobacter (0,79%), Gaiella (0,55%), Aquicella
0,47%), Anaeromyxobacter (0,43%),
Hydrogenispora (0,23%), Thermoanaerobaculum
(0,22%), Bacillus (0,06%) va Streptomyces (0,02%)
duoc phat hién. Pa s6 cac chi vi khu4n trong mau
la ky khi, tuy nhién, mau ciing chita cic chi c6 kha
niang c6 dinh dam, cong sinh véi ré cay dé tang
cuong nguodn nito cho cay va tham gia vao cac chu
trinh sinh héa khac nhu san xuét ethanol-hydro.
Chi Bacillus va Streptomyces chiém ty lé rat nho
trong mau (Bang 3). Xa khudn khong xuat hién &
hau hét cac mau dat nhiém phén. Theo mot
nghién ctru twong tu cua tac gia Hegyi, A. va cs
(2021) khi phan tich metagenomics vé su da dang
ctia cac chi vi khuin trong dat nong nghiép tai
Quang Tri, Viet Nam cho thdy nhom Frimicutes,
Proteobacteria va Chloroflexi 1a nhitng ho chiém
uu thé nhat trong cac mau dat phan tich. Tuy
nhién, mic do chiém wu thé ctia cac nhom vi
khuén sé phu thudc vao cac dac diém sinh hoc cta
tieng mau dat [8].

3.2.6. Phan tich trinh tw ITS

Két qua thanh phan loai xac dinh duoc bang gi
ai trinh tu vung ITS (Hinh 2).

Hinh 2. Thanh phan phan trim theo bac phan loai
clia ndm c6 trong mau G

Ving gen ITS hién duoc sit dung rong rai dé

nghién ctru da dang va xac dinh nhiéu loai nam. Vi

toc do dot bién trong vung ITS thuong tuong tng
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voi toc do biét hoa loai, né duoc xem nhu "ma vach
- barcoding" cho ndm. Trong mau G, gi6i ndm cé
11 nganh, 32 16p, 67 bo, 131 ho, 185 chi va 230 loai.

O cdp do 16p, cac 16p chiém nhiéu nhét la
Sordariomycetes (25%), Eurotiomycetes (21,3%),
Dothideomycetes (10,4%), Agaricomycetes (9,6%),
Mortierellomycetes (2,6%), Rozellomycota (2%),
Glomeromycetes (1,6%), Kickxellomycetes (1,2%),
Mucoromycetes 1,2%),...0 cap do bo, Eurotiales
(15,9%), Pleosporales (7,7%), Capnodiales (1,2%),

Onygenales (1,6%), Conioscyphales (1,2%),
Hypocreales 4,3%), Sordariales (5,5%),
Thelephorales (1,4%), Xylariales (1,2%), Agaricales
(%), Polyporales (1,8%), Glomerales (1,6%),

Mortierellales (2,6%)... O cap do chi, cac chi phan
b6 kha dong déu nhau, tuy nhién c6 mot s6 chi
chiém ty l¢ phan trim 16n nhu: 7alaromyces
4,7%), Penicillium 4,3%), Aspergillus (2,4%),
Mortierella  (2,4%), Westerdykella  (1,8%),
Ramicandelaber (1,2%)... S6 luong cac loai nam c6
trong mau G twong d6i nhiéu va déong déu nhau.
Trong mau G, mot so loai ndm gay hai bao
gom: Aspergillus aculeatus (0,2%) duoc coi 1a tac
nhan gay bénh thuc vat va thuong cé thé duoc
phan lap tir trai cay thoi rita va dat. Aspergillus
flavus (0,2%) gay hu hong cho céc loai ngii coc, hat
dau,... sau khi thu hoach. Aspergillus
penicillioides (0,2%) duoc biét dén nhu mot tac
nhan gay hai. Aspergillus terreus (0,2%) c6 thé gay
nhiém trung co hoi & nhitng nguoi c6 hé thong
mién dich kém. Chung dé khang véi amphotericin
B, mot loai thuéc chong ndm phé bién. Penicillium
citreonigrum (0,2%) tao ra doc to6 nam citreoviridin,
co6 lien quan dén bénh beriberi hoac bénh "lua
vang" khi gao bi nhiém doc sau khi thu hoach
duoc tieu thu. Fusarium acutatum (0,2%) co thé
gay hoai tr & ban chan & bénh nhan dai thao
dwong. Thanatephorus cucumeris (0,2%) gay ra
cac tén thuong trén tat ca cac by phan cta cay &
trong hodc gan dat. Nhiém trung sém & cac dinh
dang phat trién ctia ré, lay nhiém cac bo phan ctia
cay tiép xuc voi dat va tir do co thé phat trién lén
trén, vét bénh mau nau va thdi trén qua cé mau
nau, ing nudc va triing xuéng. Bénh ciing c6 thé
xuat hién & kho bao quan, nhu ct khoai tay bi
dong vay (vay den), cac triéu chimg cé thé khac
nhau gitra cac loai cay trong... Mot s6 loai nim cé

loi nhu: Penicillium oxalicum (0,2%) tao ra axit
secalonic D, chitinase, axit oxalic, oxaline va p-N
acetylglucosaminidase va xuat hién phé bién trong
thuc pham, co6 thé duoc st dung dé chong lai cac
bénh c6 nguon goc tir dat nhwe bénh swong mai & ca
chua. Penicillium parvam (0,2%) c6 kha nang sinh
ferrichrome siderophore, mot hop chat tiém ning
dang duoc nghién cou. Penicillium simplicissimum
0,2%) co thé thuc ddy ting truong & thuc vat
Trichoderma virens (0,2%) mot loai nAm c6 loi cho
cay trong, ting cuong san xuit sinh khoi va thac
ddy su phat trién cua ré ben. Cladorrhinum
fexuosum (0,2%) trong cac giong khoai tay
dextrose, loai nidm c6 kha nang san xuat
triacontanol va indole-3-carboxaldehyde, ca hai déu
c6 dac tinh khang khuén c6 thé giup ngan ngtra
bénh cuia vat chi. Nigrospora oryzae (0,2%), c6 kha
nang sinh chat khang nam gay bénh cho thuc vat...

4. KET LUAN

So bo xac dinh vé do da dang ctia cac mau dat
voi timg nhom vi sinh vat nuéi cay duoc tir 16 mau
dat thuoc 3 tinh: Long An, Tién Giang va Dong
Thap. Mau DT3 (¢ xa Thuong Lac, huyén Héng
Ngu, tinh Dong Thap) 1a khu vuc dat cht yéu trong
laa (dat phu sa), c6 do da dang cao nhat voi mat do
vi khudn t6ng so 1a 4,8 x 10° CFU/g, mat do xa
khuén dat 1,1 x 10* (CFU/g), mat do nam la 9,8 x
10" (CFU/g), thap nhat trong cac mau dat bi nhiém
phen.

Két qua phan tich metagenomics, c6 thé nhan
thay:

- S6 luong vi sinh vat thuc té lon hon rat nhiéu
so voi sO luong vi sinh vat nudi cay duoc.

- Két qua phan tich trinh tu gen 16S rRNA cho
thay, c6 khuan chiém 5,7% voi 6 nganh, 11 16p, 17
b, 21 ho va 24 chi, trong khi vi khu4n chiém 94,3%
voi 33 nganh, 90 16p, 161 bo, 300 ho va 587 chi.
Phan tich vung ITS xac dinh duwoc giéi ndm bao
gdm 11 nganh, 32 16p, 67 bo, 131 ho, 185 chi va 230
loai.

LOI CAM ON

Nghién cuu ndy duoc thuc hién va hoan thanh
ntho sur ho tro cia Dé tai: “Nghién cuu xdy dung bo
chr thi sinh hoc dinh gid chat hrong dat phuc vu
canh tic nong nghiép bén viing ving Pong Thap
Muroi”, ma so DPTPL.CN-61/21. Nhom tdc gid xin
chan thanh cam on.
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STUDYING MICROBIAL DIVERSITY IN SOME SOIL SAMPLES TYPICAL AGRICULTURAL
CULTIVATION AND COLLECTION FROM THE DONG THAP MUOI REGION

Ngo Huy Kien', Nguyen Hung Cuong’, Phung Ngoc Truong? Bui Thi Viet Ha®

! National Institute of Agricultural Planning and Projection

? Center for Research and Environmental Planning

* VNU University of Science

Summary

This study aims to survey the research components and diversity of soil microorganisms in the
Dong Thap Muoi region. Soil samples collected from three provinces Long An, Dong Thap and
Tien Giang during the period from June to December 2022. The results showed the diversity of
microorganisms in the soil samples, with sample DT3 (at Thuong Lac commune, Hong Ngu
district, Dong Thap province) is the rice growing area with the highest density of bacteria,
actinomycetes and fungi. Metagenomics analysis shows that archaea account for 5.7%, including
6 phylum, 11 classes, 17 prders, 21 families and 24 genera. Residential micro-areas use the
largest proportion with 94.3%, including 33 branches, 90 classes, 161 orders, 300 families and 587
branches. The subdivision is defined as 11 phylum, 32 classes, 67 orders, 131 families, 185

genera and 230 groups of the Kingdom of Fungi.

Keywords: Diversity, soil microorganisms, Dong Thap Muoi, Metahenomics.
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ANH HUOGNG CUA CAC MUC XO TRUNG TiNH LEN
LUONG AN VA TY LE TIEU HOA CUA DE LAI BOER
Doan Tri Diing’, LAm Phuéc Thanh®”
! Khoa Chan nudi, Truong Nong nghiép, Truong Pai hoc Can Tho
"Email: phuocthanh@ctu.edu.vn

TOM TAT

Thi nghiém duoc thuc hién nhim danh gia anh huéng ctia cic mutc xo trung tinh (NDF) lén
luong an, ty 1é tiéu hoa, cac thong so 1én men da co va tich liy nito cta de lai Boer. Thi nghiém
duoc tién hanh trén 4 con dé duc lai Boer (Z Boer x Q@ Bach Théo), 3 thang tudi c6 khaéi luong
trung binh truoc khi bat dau thi nghiém 1a 15,6 + 0,82 kg. Thi nghiém duoc bé tri theo moé hinh 6
vuong Latin (4 x 4). Mdi giai doan thi nghiém bao gom 21 ngay v6i 15 ngay thich nghi va 6 ngay
lay mau. Dé duoc cung cap khiau phan an co ban co 14% CP va ME 1a 9,8 MJ/kg DM véi 4 mirc
NDF 1a 40, 44, 48, 52% DM, tuong tmg voi cac nghiém thitc NDF40, NDF44, NDF48, NDF52. Két
qua thi nghiém cho thdy, luong DM tiéu thu cao nhat 1a & nghiém thitc NDF40 voi 537
g/con/ngay va thap nhat 1a nghiém thitc NDF52 v6i 422 g/con/ngay (P<0,001). Lwong DM tiéu
hoéa cao hon (325 - 335 g/con/ngay; P<0,01) khi NDF trong kh4u phan tur 40 - 48% va thap nhat &
khéu phan c6 52% NDF (270 g/con/ngay). Cac thong s6 1én men da c6 khong cé sy khac biét
thong keé gitra cac nghiém thirc. Nghiém thitc NDF48 cho N tich liy la 7,75 g/con/ngay, c6 xu
huéng cao hon (P=0,057) nghiém thicc NDF52 1a 5,96 g/con/ngay. Két qua nghién ctru cho thay,
khi tang mirc NDF trong khau phan tir 40 - 48% khong anh hudng dén luong an vao, luong dudng
chat tieu hoa va nito tich lity ctia dé, nhung cac chi tiéu nay gidm c6 y nghia khi taing mic NDF
len 52%. O mitc 48% NDF trong kh4u phan 4n ctia dé giai doan 3 - 6 thang tudi 1a phit hop véi nhu
cau an vao va tan dung hiéu qua thic an tho.

Tt khoa: Dé Jai Boer, tich Iy nito, ty Ié tiéu hoa, xo trung tinh.

1. DAT VAN BE [2]. Hién nay, NDF duoc st dung phd bién hon xo
' tho (CF) dé danh gia luong an va thanh phan xo cé
trong khiu phan cta dé... Tuy nhién, c6 rat it
thong tin nghién ctru vé anh hudng cta cac mic
NDF trong kh4u phan thich hop & de, dac bietla &
dé lai Boer, do d6 muc tiéu ctia nghién cttu nay la
nham danh gia anh hudng ctia cac mic NDF trong
kh4u phan lén luong an va ty lé tiéu hoa duong
chat cua dé lai Boer, tir @6 xac dinh va khuyén cao

He vi sinh vat da co6 cta dé rat phong phu va
da dang, ching c6 thé chuyén hda hiéu qua cac
loai thitc an tho xo thanh cac duong chat can thiét
cho vat chi. Puoc xem 1la loai vat nuéi c6 kha nang
thich nghi cao véi bién déi khi hau va cho hiéu qua
kinh té tot, dé da va dang duoc nghién ctru va phat
trién & cac tinh dong bing song Ctu Long
(BPBSCL). Trong chin nudi, dé can duoc cung cap , , o A 1
du lwong thitc an tho xo dé tranh réi loan chuyén e NI?,F hop Iy \trong khau' phan Acho,de lai Boer.
hoa [1]. Dé dat duoc nang suat t6t hon ma khong 2. BOI TUONG VA PHUONG PHAP NGHIEN CUU
c6 bat ky réi loan chuyén hoa nao, dé can c6 da 2.1. Thoi gian va dia diém
lu’opg vat chat kho an vao (DMI) va ham luong Thoi gian: Tir thang 9/2022 - 12/2022.
chat xo thich hop trong kh4u phan an. NDF la chat
X0 trong vach té bao cua thirc an tho thuéc nhom
carbohydrate khong duwong, la polysacharic dai
dién boi cellulose, hemicellulose va lignin; NDF
chiém ty lé rat cao trong khau phan an va co thé
anh huong dén luwong an va ty lé tiéu hoa cta de

Thi nghiém tiéu héa dugc thuc hién tai Trai
Chan nuoéi s6 213A1/6, KV 8, phuong An Binh,
quan Ninh Kiéu, thanh pho Can Tho. Phan tich
mau thi nghiém duoc thuc hién tai Phong thi
nghiém Ky thuat Chan nudi gia suc nhai lai cta
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Khoa Chan nuoi, Truong Nong nghiép, Truong
bai hoc Can Tho

2.2. Dadi teong nghién cttu

De thi nghiém 1a giong dé lai Boer (3 Boer x @
Bach Thao), 3 thang tudi, co khoi luong co thé la
15,6 + 0,82 kg. Chuéng thi nghiém la chudéng 16ng
titu hoa, khoang cach tinh tr mat dat dén san
chudng 1a 1,2 m, thuan loi cho viéc bé tri dung cu
thu phan va nudc tiéu. Kich thuoc dai x rong ctia

moéi 6 chuéng 1a 1,2 m x 1 m, dap ung diéu kién
song va van dong cta dé thi nghiém. Chuong nudi
dugc bo tri mang an va mang uong riéng dé can
luong thitc an cho an va thic an thira hang ngay. Dé
thi nghiém duogc cho 4n 2 lan trong ngay 1a 8:00 gio
va 17:00 gio, nudc sach cho udng day da. Dé duoc
uong va tiém thudc thu y nham tdy noi va ngoai ky
sinh triing trude khi tién hanh thi nghiém.

2.3. B6 tri thi nghiém

Bang 1. So @6 bé tri thi nghiém

. Dé thi nghiém
Giai doan 1 2 3 1

1 NDF40 NDF44 NDF48 NDF52

2 NDEF52 NDF40 NDF44 NDF48

3 NDF48 NDF52 NDF40 NDF44

4 NDF44 NDF48 NDEF52 NDF40

Ghi chu: NDF: Xo trung tinh.
Béng 2. Ti I thuc lieu va thanh phan hoéa hoc ctia khdu phén thi nghiém
Nghiém thirc!
NDF40 NDF44 NDF48 NDF52
Ty 1é thuc lieu, ¥DM

Cé voi 34,4 40,0 44.8 49,5

Banh dau dau nanh 7,55 8,00 8,00 8,00
Banh dau dura 3,00 6,04 10,9 15,7
Cam to 27,7 26,3 24,3 22,3

Cam gao 25,2 17,5 9,90 2,40

Urea 0,50 0,50 0,50 0,50

Bot da voi 1,10 1,11 1,05 1,05

NaCl 0,25 0,25 0,25 0,25

Premix 0,30 0,30 0,30 0,30

Téng cong 100 100 100 100

Thanh phan héa hoc?, %DM |

DM 62,3 58,3 55,0 51,7

OM 89,2 89,2 89,0 89,4

CP 14,0 14,0 14,0 14,0

CF 20,1 22,0 23,7 25,5

EE 3,30 3,37 3,61 3,84

Ash 10,2 10,2 10,2 10,1

NDF 40,0 44,0 48,0 52,0

NFE 53,3 51,4 49,5 47,6

GE, MJ/kg DM 16,0 16,0 16,0 15,9
ME, M]J/kg DM 9,80 9,80 9,80 9,80
Chi phi, VNb/kg DM 4.779 4.624 4.516 4.407

Ghi chu: 'NDF40, NDF44, NDF48, NDF52- Khau phan cé ham lirong NDF tuong ung Ia 40%, 44%,
48% va 52%. *DM: Vat chat kho; OM: Vat chat hiru co; CP- Pam tho; CF: Xo tho; EE: Béo tho; Ash:
Khodng tong so; NDF: Xo trung tinh; NFE: Chiét chat khong dam; GE: Nang luong tho (M]/kg DM);

ME: Ning lrong trao doi (MJ/kg DM).
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Thi nghiém duoc b6 tri theo mo hinh 6 vuong
Latin (4 x 4) v6i 4 nghiém thac, 4 giai doan thi
nghiém va 4 1an lap lai (mdi lan lap lai 1a 1 con deé).
Mbi giai doan thi nghiém bao gém 21 ngay véi 15
ngay thich nghi va 6 ngay lay mau. Dé duoc cung
cap khau phan an co ban c6 ham luong CP 1a 14%
va ME 1a 9,8 MJ/kg DM theo khuyén cao cta
NRC (1981) [3] va 4 muc NDF la 40, 44, 48 va 52%

DM, tuong tng véi nghiém thic NDF40, NDF44,
NDF48 va NDF52.

Gia suc duoc cho an khau phan phéi tron hoan
toan voi ty 1é thuc liéu va thanh phan héa hoc nhu
& bang 2. Co voi dugc trong xung quanh trai thi
nghiém va thu hoach sau mai 30 - 40 ngay.

2.4. Thirc 4n trong thi nghiém

Bang 3. Thanh phan héa hoc ctia céc loai thirc dn diing trong thi nghiém

Thuc liéu, $DM DM | OM CP CF EE NDF | NFE | Ash | GE' | ME?
Co voi 13,0 | 915 | 7,12 | 315 | 225 63,0 | 50,7 | 850 | 16,0 | 8,28
Banh dau daunanh | 87,6 | 92,6 | 51,2 | 4,73 | 224 13,2 | 344 | 7,40 | 175 | 144
Béanh dau dira 92,0 | 94,1 | 181 | 19,0 | 12,9 50,1 | 44,0 | 590 | 172 | 10,9
Cam to 88,1 | 883 | 7,94 | 29,0 | 1,70 52,8 | 49,6 | 11,7 | 157 | 11,8
Cam lau 872 | 93,4 | 13,9 | 1,20 | 6,10 | 480 | 723 | 6,60 | 17,3 | 9,04
Urea 99,6 288
Bot da voi 99,8 100
NaCl 99,5 100
Premix® 91,0 99,5

Ghi chu: DM: Vit chat kho; OM: Vit chat hiru co; CP- Protein tho; CF: Xo tho; EE: Béo tho; NDF: Xo
trung tinh; NFE: Chiét chat khong dam; Ash: Khodng tong so; ' GE: Nang lrong tho (MJ/kg DM); °ME:
Nang lrong trao doi (MJ/kg DM), ’Calphovit: Trong 1 kg cé chita: 2.000. 000 IU vitamin A, 400.000 IU
vitamin D3, 2.000 mg vitamin E, 6.300 - 7.700 mg zinc, 5400 - 6.600 mg iron, 4.500 - 5.500 mg
magnesium, 5.400 - 6.600 mg manganese, 360 - 440 mg copper, 100 CFU Bacillus subtilis, 106 CFU
Pediococcus tong so, 99.750 IU Phytase, calcium carbonate vira dii 1 kg.

Cé voi duoc cat tai Trai thuc nghiém. Sau khi
thu, mau c6 voi duoc cit ngan khoang 0,5 - 1 cm,
say & 60°C trong 48 gio, sau do duoc nghién qua
may nghién (Cutting Mill SM100, Retsch, Ptc) co
duong kinh cac 16 ludi 1a 1 mm dé phan tich thanh
phan hoéa hoc. Thanh phan hoéa hoc cta cac thuc
lieu sit dung trong thi nghiém dwogc trinh bay &
bang 3.

2.5. Phuong phap 14y mau va thu thap sé lieu

Phuong phap ldy mau: Cac mau thic an cho
an, thac an thira, phan va nuoc tiéu duoc thu lién
tuc trong 4 ngay (tir ngay 16 dén ngay 19 ¢ moi
giai doan).

Mau thitc an: Co voi, thic an hon hop cho an
va thuc an thira duoc mang 1én phong thi nghiém
va sdy ¢ nhiét do 60°C trong 48 gio, sau d6 duoc
nghién min dé phan tich thanh phan héa hoc.

Mau phan: Puoc 1ay sau 24 gio trong va lién
tuc trong 4 ngay ldy mau, loai bo long, xac dinh

téng khoi luong. 20% khoi lwong mau phan de
duoc thu va say trong 48 gior & 60°C. Trudc khi
phan tich thanh phan héa hoc, miu phan duoc
nghién qua may nghién (Cutting Mill SM100,
Retsch, D) c6 duong kinh cac 16 lwoi 1a 1 mm.

Mau nuéc tiéu: Puoc xtt ly bing dung dich
H,SO, 10%. Mdi ngay thu mau lay 20 mL dung dich
nudc tiéu. Mau nudc tiéu sau do duoc tron lai theo
ti 1é lwong nuoc tiéu thai ra & moi ngay dé phan
tich ham luong nito.

Mau dich da cé: Dich da cé dwoc ldy biang ong
thong thuc quan vao ngay that 20 ctia moéi giai
doan. Mau duoc lay trude khi cho an 0 gio va sau
khi an 3 gio. Khoang 80 - 100 mL/con/lan duoc trir
trong binh thuy tinh, gia tri pH duoc do va ghi
nhan lai bang may do pH dién tt. Mau dich da cé
sau d6 duoc loc qua 2 16p vai cotton, phan dich
duoc axit hoa voi dung dich H,SO, 1M theo ty 1é
10: 1, trit dong & -20°C dén khi phan tich ham
luwong axit béo bay hoi tong s6 va NH,-N.
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2.6. Céac chi tiéu theo doi

Luwong thuc an tiéu thu: Puoc tinh toan dua
vao hiéu so6 ctia luong thirc dn cung cap va luong
thuc an thtra trong giai doan 14y mau.

GE cta thuc liéu duoc xac dinh bang may do
nhiét luong Calorimeters C6000 clobal standars
IKA (BPtc).

ME duoc tinh theo Abate va Mayer (1997) [4]
cu thé nhu sau: ME (Thtc an tho) = 20,27 -
0,1431CF - 0,111NFE - 0,22Ash (M]J/kg DM); ME
(Thttc an tinh) = - 4,80 + 0,6004CF - 0,064CF* +
0,0015CF* + 1,1572NFE 0,0236NFE? +
0,00014NFE’ (MJ/kg DM).

Ty 1é tieu hoa: Xac dinh ty 1é tiéu hoa cac
duong chat c6 trong thic an theo phuong phap
cua McDonald va cs (2002) [5]. Toan b phén
duoc thu lién tuc trong 4 ngay (tit ngay 16 dén
ngay 19 ctia moi giai doan thi nghiém).

Cac thong so6 lén men da co: pH, NH,;-N va axit
béo bay hoi téng s6 (VFA).

Céan béng nito (N) N Iy = N o thu - (prén +
Nmr(l'c tié’u)'

2.7. Phuong phap phan tich

Mau thitrc an va phan dé duoc xac dinh thanh
phan héa hoc bao gom: DM, OM, CP, NDF, CF va
EE theo AOAC (1990) [6]. Phwong phap phan tich
NDF dua theo Van Soest va cs (1991) [7].

Phuong phap do pH: Dich da c6 sau khi lay
luc 0 gio va 3 gio duoc do pH ngay biang may do
pH dién tir (HI5522, Hanna Instruments, My).

Ham luwong VFA téng so cta dich da c6 duoc
xac dinh bang phuong phap chung cat [8], trong
khi d6 ham luong NH,-N dich da cé dwoc phan tich
theo phuong phap Kjeldahl cia AOAC (1990) [6].

2.8. Xtz 1i sd lieu

So6 lieu thi nghiéem duoc phan tich thong ke
theo mé hinh 6 vuong Latin st dung PROC GLM
ctia phan mém SAS OnDemand for Academics
2021 (SAS Institute Inc, NC, My). Su khac biét
thong ke duoc trinh bay khi P<0,05 va xu huéng
thi nghiém duwoc trinh bay khi 0,05<P<0,10. Su
khac biét gitta trung binh cac cip nghiém thic
duoc kiém dinh bang phuong phap so sanh Tukey
sau khi phép thit F c6 y nghia.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Luong dn va duong chat tiéu thu

Két qua bang 4 cho thdy, luong DM tiéu thu
giam tinh tién (P<0,001) khi ting mtc NDF trong
khA4u phan, cao nhat 1a & nghiém thic NDF40 (537
g/con/ngay) va thap nhat 1a nghiém thitcc NDF52
(422 g/con/ngay). Lwong DM an vao ctia dé trong
thi nghiém thap hon két qua nghién ctru ctia Sun
va cs (2007) [9] 1a 528 g/con/ngay, sO lieu nay
twong duwong véi nghiém thitc NDF40 va NDF44.
Theo Nguyén Pong Hai (2008) [10], lwong dn vao
cta dé co khoi luong 20 kg 1a 622 g/con/ngay.
DM ian vao trong thi nghiém thdp hon cac thi
nghiém truéc day la do dé trong thi nghiém cé
khoi lwong nho hon (14 - 17 kg). Luong CP tiéu
thu dao dong tir 63,5 - 80,0 g/con/ngay, cao nhat
(P<0,01) 1a & nghiém thicc NDF44 va thap nhat 1a
nghiém thitcc NDF52. Luong CP an vao cua dé
trong thi nghiém tuong duwong véi két qua nghién
ctu Hong va cs (2008) [11] 1a 61 - 102 g/con/ngay.
ME tiéu thu caa dé trong thi nghiém dao dong tir
4,69 - 5,71 MJ/con/ngay va cao nhat (P<0,05) &
nghiém thiuc NDF40, cac nghiém thuic con lai
tuong duong nhau.

Bang 4. Luong #n va dudng chit tieu thu (g/con/ngay)

Nghiém thtc? Tuong phan
Chi tieu' P SEM
NDF40 NDF44 NDF48 | NDF52 L Q
DM 537* 5212 488 422P <0,001 21,4 <0,001 0,057
DM, g/kg KL 30,6% 30,1% 28,9° 24,2b <0,001 1,13 <0,001 0,009
oM 474* 460° 431° 373° 0,001 19,0 <0,001 0,062
CPp 79,6% 80,0% 75,2% 63,5 0,002 3,79 <0,001 0,019
CF 109 116 117 114 0,302 6,11 0,280 0,127
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. Nghiém thic? Tuong phan
Chi tieu' P SEM
NDF40 NDF44 NDF48 | NDF52 L Q
EE 18,2 18,3 18,4 16,7 0,254 1,21 0,146 0,198
NDF 203 208 222 213 0,390 14,8 0,239 0,381
ME, M]J/ngay 5,71 5,67% 5,50% 4,69 0,003 0,23 <0,001 0,028

Ghi chu:'DM: Vit chat kho; OM: Vit chat hiru co; CP- Dam tho; CF: Xo tho; EE: Béo tho; NDF: Xo
trung tinh; ME: Ning luong trao doi: KL: Khoi lrong; °NDF40, NDF44, NDF48, NDF52- Khau phan co

ham lrong NDF tuong ung la 40%, 44%, 48% va 52%.

3.2. Ty le tieu hoa va dudng chat tieu hoa

Qua bang 5 cho thay, ty lé tiéu héa DM va OM
cua cac nghiém thirc trong thi nghiém tuong tng
la 62,5 - 64,2% va 64,0 - 65,8%, tuy nhién khong co
st khéc biet thong ke gitra cac nghiém thuce. Ty le
tiétu hoa DM trong thi nghiém phu hop véi cong
b6 ctia Hang va cs (2020) [12] 1a 62,3 - 74,4% va cao
hon két qua nghién ctru cia Nguyén Xuan Ba
(2006) [13] 1a 57,2 - 59,4%. Két qua nghién ctru nay
co ty 1é tieu hoa OM phu hop voi két qua nghién
ciu cua Aregheore (2005) [14] 1a 63,1 - 69,1%. Ty
lé tiéu hoa CP cao nhat (P<0,05) & nghiém thic
NDF48 (76,9%) va thap nhat & NT NDF40 (71,7%).
Ty 1é tieu hoa CP cta dé trong thi nghiém tuong

duong véi nghién cttu ctia Truong (2018) [15] la
70,8 - 82,9%. Ty lé tieu héa NDF cao nhat (P<0,05)
& nghiém thac NDF52 (55,4%) va thap nhat &
nghiém thic NDF40 (45,9%), két qua nay thap hon
so voi két qua nghién ctu cta Lé Thay Triéu
(2009) [16] 1a 63,5 - 69,3%.

Luong DM va OM tiéu hoa giam tinh tién
(P<0,01) tir nghiém thitc NDF40 dén nghiém thic
NDF52. Tuong tu, luong CP tiéu hdéa cao nhat
(P<0,01) la & nghiém thac NDF44 (59,5
g/con/ngay) va thap nhat ¢ nghiém thitc NDF52
(48,5 g/con/ngay). Két qua ctia nghién cttru nay
thap hon két qua nghién ctru cta Nguyén Dong
Hai (2008) [10] 1a 112 g CP/con/ngay.

Bang 5. TV 1é tiéu hoa va dudng chat tieu hoa

o Nghiém thirc? Tuong phan
Chi tieu' P SEM
NDF40 | NDF44 | NDF48 | NDF52 L Q
Ty lé tieu hoa, %
DM 62,7 62,5 63,8 64,2 0,459 1,65 0,174 0,726
oM 64,5 64,0 65,5 65,8 0,402 1,56 0,185 0,585
Cp 71,7° 74,8 76,9? 76,6 0,027 1,89 0,007 0,116
CF 36,7 41,7 45,3 50,9 0,011 3,89 0,002 0,876
EE 76,7 77,4 82,3% 81,8 0,031 2,40 0,009 0,637
NDF 45,9 46,5° 53,42 55,4* 0,012 3,21 0,003 0,683
Duong chat tiéu hoa, g/con/ngay
DM 335° 3257 3317 270 0,001 13,1 <0,001 0,050
oM 305° 294* 282% 244° 0,002 12,4 <0,001 0,077
CP 56,8 59,5% 57,8 48,5 0,007 2,93 0,006 0,006
CF 39,8 48,5% 53,2% 57,9 0,004 4,03 <0,001 0,036
EE 14,0 14,2 15,2 13,8 0,463 1,26 0,931 0,248
NDF 93,1° 97,3 120° 118 0,007 8,29 0,002 0,529

Ghi chu: 'DM: Vit chat kho; OM: Vit chat hitu co, CP: Pam tho; CF: Xo tho; EE: Béo tho; NDF: Xo
trung tinh; °NDF40, NDF44, NDF48, NDF52- Khau phan coé ham lirong NDF tuong ung Ia 40%, 44%, 48%
va 52%: “* Cdc chir s6' ¢ cung hang co it nhat 1 ky hiéu khac nhau thi khac biét (P<0,05).
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3.3. Cac thong s6 1én men da cé

Bang 6 cho thay, ¢ thoi diém trueoc khi cho an
0 gior va sau khi cho an 3 gio thi pH dich da c6 dé &
cac nghiém thic khong cé su khac biét (P>0,05).
Gia tri pH dich da c6 dao dong trong khoang tir
6,57 - 6,94 gia tri nay la trong khoang pH sinh ly
ctia da co. Hoover va cs (1984) [17] cho rang pH
thap hon 5,5 va cao hon 7,5 méi lam anh hudng toi
kha nang tiéu hoa xo. Két qua nghién ctu cia
Cotta va Hespell (1986) [18] chi ra rang vi khudn
phan giai protein

hoat dong tot khi pH tir 5,5 - 7,0.

Néng do NH.-N va VFA & cac thoi diém khong
c6 su khac biét (P>0,05). Tuy nhién, sau khi an 3
gio luong VFA sinh ra tang cao hon truéc khi cho
an, do luc nay vi sinh vat & da co hoat dong manh
dé phan giai cac hop chat httu co dan dén viéc tang
ham luong cta cac VFA. Piéu nay cho thay ring,
viéc thay d6i luong NDF theo cac mic khac nhau
khong lam anh huong dén hoat dong vi sinh vat &
moi truong da co.

Béng 6. Cac thong s6 1én men da cé

Y Nghiém thitc Tuong phan
Chitieu ' ~NhFa0 | NDFa4 | NDFas | NDFsz | L | OFM L Q
pH
0 gior 6,83 6,92 6,87 694 | 0327 | 008 | 0173 | 0,909
3 gior 6,57 6,61 6,68 664 | 0263 | 007 | 0115 | 0377
NH,N (mg/dL)
0 gio 14,0 13,7 15,8 172 | 0164 | 209 | 0048 | 0435
3 gioy 13,3 15,1 18,6 168 | 0213 | 3,18 | 0097 | 0314
VFA (mM)
0 gio 58,6 58,6 47,9 524 | 0182 | 691 | 0108 | 0536
3 g 713 58,3 59,6 63,1 | 0070 | 582 | 0125 | 0,031

Ghi chu: NDF40, NDF44, NDF48, NDF52: Khau phan cé ham luong NDF tuong ung Ia 40%, 44%,

48% va 52%.

3.4. Can bing nito

Nhin chung, N an vao cao nhat (P<0,01) &
nghiém thic NDF44 (12,8 g/con/ngay) va thap
nhat & nghiém thic NDF52 (10,2 g/con/ngay).
Luong N bai thai trong phan gidm tinh tién
(P<0,05) khi tang cac muic d0 NDF trong khau
phan, thdp nhat 1a NDF52 (2,40 g/con/ngay) va

cao nhat 1a NDF40 (3,64 g/con/ngay). Nguoc lai,
luong N tich liy c¢6 xu huéng ting dan (P=0,052)
tir nghiém thitc NDF40 dén nghiém thirc NDF48
va gidam ¢ nghiém thic NDF52. Diéu nay cho thay,
luong N tich liy dugc cai thién khi ting dan cac
muc NDF va tot nhat 1a & mic NDF48.

Bang 7. Can bang nito

v i Nghiém thic Tuong phan
Chi tiéu NDF40 | NDF44 | NDF48 | NDFsz | © | >PM L Q

Nan vao (Nav), 12,7 | 12,8 | 120° | 102> | 0,003 | 0,61 | <0,001 | 0,018
g/con/ngay

Phan, g DM/con/ngay 201* | 196° | 177 | 153" | 0,008 | 13,5 | 0,002 | 0,216

Phan, g N/con/ngay 3,64° | 324" | 279% | 240° | 0,003 | 0,27 | <0,001 | 0,971

% N phan/N,, 283 | 252% | 231° | 234" | 0,027 | 1,89 | 0,007 | 0,116

Nuéc tiéu, g/con/ngay 713 | 893 | 696 | 947 | 0,260 | 193 | 0,287 | 0,724

Nudc tiéu, g N/con/ngay 1,61 1,96 1,50 1,79 0,716 | 0,59 | 0,950 | 0,932

% N nuoc tiéu/N,, 123 | 152 | 126 | 169 | 0496 | 461 | 0322 | 0,774

N tich lay, g/con/ngay 748 | 761 | 775 | 596 | 0,057 | 079 | 0,046 | 0,052

%N tich liiy/N,, 504 | 597 | 643 | 597 | 0616 | 591 | 0,685 | 0443

Ghi chu: NDF40, NDF44, NDF48, NDF52- Khau phan cé ham lirong NDF tuong ung Ia 40%, 44%,
48% va 52%; **Cac chi¥ so ¢ cung hang cd it nhat 1 ky hiéu khdc nhau thi khac biét (P<0,05).
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4. KET LUAN VA BE NGHI
4.1. Két luan

Khi ting NDF trong khiu phan tir 40% - 48%
khong anh huéng dén luong an vao, luong duong
chat tiéu hoa va nito tich liy ctia dé, nhung cac chi
tiéu nay giam co6 y nghia khi ting ma&c NDF 1én
52%. Ham luong NDF & mtrc 48% trong khau phan
an cta dé 1a phu hop véi nhu cau an vao va tan
dung hiéu qua thitc an tho xo.

4.2. Bé nghi

Qua nghién ctru nay c6 thé khuyén cdo rang:
Neén st dung NDF & muc 48% trong kh4u phan cho
de lai Boer tir 3 - 6 thang tuéi. Nghién cttu thém vé
cac mic NDF trén dé lai Boer & thang tudi lon
hon.

LOI CAM ON

Nhom tic gid tran trong cam on Khoa Chan
nuoi, Truong Nong nghiép, Truong Pai hoc Can
Tho d3 tao diéu kién thuan loi trong tiép can trang
thiét bi va dung cu chuyén sau tai Phong thi
nghiém Ky thuat chan nudi gia siic nhai lai d€ thuc
hién phéan tich mau trong thi nghiém.

TAI LIEU THAM KHAO

1. Sudweeks E. M, Ely L. O, Mertens D. R,
Sisk L. R. (1981). Assessing minimum amounts
and form of roughages in ruminant diets
Roughage value index system. J. Anim Sci (53),
1406 - 1411.

2. Mertens David R. (2014). Measuring fiber
and its effectiveness in ruminant diets. http://
blogs.cornell.edu/cncps/files/2014/06/Mertens
PNC2002-280goex.pdf..

3. NRC (1981). Nutrient Requirements of
Goats: Angora, dairy and meat goats in temperate
and tropical countries. Nutrient Requirements of
Domestic Animals, No. 15. National Academy of
Science, Washington, DC.

4. Abate A. L and Mayer M. (1997). Prediction
of the useful energy in tropical feeds from
proximate composition and in vivo derived

energetic contents 1. Metabolisable energy. Small
Ruminant Research, (25), 51 - 59.

5. McDonald P. R, Edwards A, Greenhalgh ]J.
F. D and Morgan, C. A. (2002). Digestibility
evaluation of foods, In Animal Nutrition, 6th

Edition. Longman scientific and technical, New
York, pp. 245 - 255.

6. AOAC (1990). Official Methods of Analysis,
15th ed. Association of Official Analytical
Chemists. Washington D.C, US.

7. Van Soest P. J, Robertson J. B, and Lewis B.
A. (1991). Symposium: Carbohydrate
methodology, metabolism and nutritional
implication in dairy cattle: Methods for dietary
fiber and nonstarch polysaccharides inrelation to
animal. J. Dairy Sci (74), 3585 - 3597.

8. Barnett A. J. G and Reid R. L. (1957).
Studies on the production of volatile fatty acids
from grass by rumen liquor in an artificial rumen.
2. The volatile fatty acid production from dried
grass. Journal of Agricultural Science, (49), 171 -
179.

9.Sun Z. H, Tan Z. L, Liu S. M et al (2007).
Effects of dietary methionine and lysine sources
on nutrient digestion, nitrogen utilization, and

duodenal amino acid flow in growing goats. /.
Anim Sci, 85(12) 3340 - 3347.

10. Nguyén Dong Hai (2008). Nghién ciu dnh
hudng cdc murc do dam trong khau phan trén kha
nang tin dung thirc an, sir tich Iy dam va cac
thong sé dich da c6 ¢ dé Bach Thao va cuu Phan
Rang:. Luan van thac si Chan nu6i, Truong Dai hoc
Can Tho.

11. Hong N. T. T, Quac V. A, Chung T. T. K et
al. (2008). Mimosa pigra for growing goats in
Mekong Delta of Vietnam. Livestock Research for
Rural Development, 20(12),1-7.

12. Hang T. T. T, Kha P. T. T, and Thanh L. P.
(2020). High concentrate diet improves intake,
milk yield without affecting milk composition in
early lactating dairy goats. 7The 4th International
Asian-Australasian Dairy Goat Conference, Tra
Vinh University, pp. 245 - 53.

13. Nguyén Xuan Ba (2006). Pinh gid kha
ndng str dung cay diu tam (Morus alba), cdy dim
but (Hibiscus rosa sinensis 1..) lam thirc an cho gia

76 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2024



KHOA HOC CONG NGHE

suc nhai lai ¢ mién Trung, Viét Nam. Luan an tién
si Khoa hoc nong nghiép, Dai hoc Hué.

14. Aregheore E. M. (2005). Utilization of
concentrate supplements containing varying levels
of copra cake (Cocos nucifera) by growing goats
fed a basal diet of napier grass (Pennisetum
purpureum), Small Ruminant Research, 64(1), 87 -
93.

15. Truong N. B. (2018). Effect of water
spinach (lpomoea aquatica) supplement level in
diets on feed intakes and nutrient digestibilities of
Saanen goats. The 4th International Asian-
Australasian Dairy Goat Conference 17 - 19
October, 2018, Tra Vinh University.

16. Lé Thay Triéu (2009). Anh huong cic mutc
do luc binh tuoi thay thé cé long tiy trong khau
phan Ién su tin dung thic an va ti Ié tiéu hoa cua
dé Bich Thao va cuu Phan Rang. Luan van tot
nghiép thac si Chan nudi, Truong Pai hoc Can
Tho.

17. Hoover W. H, Jincaid C. R, Varga G. A et
al. (1984). Effects of solids and liquid flows on

fermentation in continuous cultures. IV. pH and
dilution rate, J. Anim. Sci, (58), 692 - 695.

18. Cotta M. A., Hespell R. B. (1986). Proteolytic
activity of rumen bacteria Butyrivibrio fibrisolvens.
Appl Bacterial Environment, (52), 51 - 58.

EFFECT OF NEUTRAL DETERGENT FIBER LEVELS IN DIETS ON FEED INTAKES AND
NUTRIENT DIGESTIBILITY OF CROSSBRED BOER GOAT

Doan Tri Dung!, Lam Phuoc Thanh'
! Factulty of Animal Sciences, College of Agriculture, Can Tho University
Summary

The aim of this study was to evaluate the effects of different levels of neutral detergent fiber
(NDF) in the diets of growing crossbred Boer goats (4 Boer x @ Bach Thao) on feed intakes,
nutrient digestibility, ruminal fermentation and nitrogen retention. Four crossbred Boer at 3
months of age 15.6 + 0.82 kg of live weight, were arranged in a 4 x 4 Latin square design. Each
period lasted 21 days, in which 15 days for adaptation and 6 days for sample collection. Goats
were provided a basal diet containing 14% crude protein and metabolizable energy of 9.8 MJ/Kg
dry matter (DM). Diets were developed by increasing levels of NDF in the diets at 40, 44, 48 and
52% DM, corresponding to NDF40, NDF44, NDF48 and NDF52. The results showed that DM
intakes was greater (P<0.001) in goats fed 40% NDF (537 g/day) compared with goats fed 52%
NDF (422 g/day). Digested DM showed higher (P<0.01) values (325 - 335 g/d) in goats fed 40 -
48% NDF compared with those fed NDF52 (270 g/d). Diets had no effect (P>0.05) on ruminal
fermentation products; however, nitrogen retention showed a higher tendency (P=0.057) in
NDF40 goats (7.75 g/day) compared with NDF52 goats (5.96 g/day). Combined data suggest
that increasing levels of NDF from 40% to 48% in the diets had no effect on feed intake, nutrient
digestibility and nitrogen retention, but those parameters remarkably decreased when goats fed
52% NDF. The level of 48% NDF in the diet of crossbred Boer goats during 3 - 6 months of age is
proper to meet feed intake requirement and to increase effectively the use of forage.

Keywords: Crossbred Boer goats, digestibility, intake, neutral detergent fiber, nifrogen retention.
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ANH HUGNG BIEU KIEN RANG DEN CHAT LUONG cUA
HAT CA PHE ROBUSTA (Loffea canephora)
Chau Vian Dan!, Nguyén Thi Kiéu Diém" ", Hb Vin Tua!,
V6 Minh Thanh?, D6 Thi Tuyét Nhung?®, Tran Chi Nhan?
! Khoa Cong nghé - Thuy san, Truong Cao dang Kinh té - Ky thuat Can Tho

? Vien Cong nghé Sinh hoc va Thuc pham, Truong Dai hoc Can Tho

? Triong Pai hoc Ky thuat - Cong nghé Can Tho

"Email- ntkdiem@ctec.edu.vn

TOM TAT

Ca phé Robusta, mot san phdm dic san & Buon Mé Thuot, tinh Pak Lak, chira nhiéu hop chat co
hoat tinh sinh hoc quan trong c6 loi cho sttc khée con ngudi. Nghién ctru lua chon diéu kién rang
pht hop nham tao ra san phdm ca phé Robusta cé chét luong tot: Duy tri duoc véi ham luong
chat chéng oxy hoa nhu: Polyphenol téng s6 (TPC), ham luong flavonoid (TFC) von cé trong
nguyeén liéu & muc cao; cac thanh phan lipid va axit téng so, caffeine duoc duy tri & mirc can doi
nham tao ra san phdm c6 mau sic va céc gia tri cdm quan t6t trong sudt qua trinh rang & nhiét do
va thoi gian khac nhau. Trong nghién cttu nay, hat ca phé duoc rang & nhiét do 230 va 240°C
trong khoang thoi gian 15, 17, 19 va 21 phut. Két qua nghién ctru cho thay, chat luong hat ca phé
rang & 240°C trong thoi gian 17 phuat 1a tot nhat, hat c6 do 4m thap 1,55 + 0,04%, dap tmg TCVN
7035:2002, ham lwong lipid 12,50 + 0,35%CK, ham luwong caffeine 25,98 = 0,48 mg CE/gCK va axit
téng s6 0,50 + 0,02%CK vira phai, ham luong polyphenol téng so 18,64 + 0,65 mg GAE/gCK va
flavonoid téng s6 5,26 + 0,13 mg QE/gCK duoc duy tri & muc cao cho thdy, gia tri mau sac (L*,
a*, b*), chi s6 hoa nau (BI) duoc duy tri & mtc do 6n dinh voi cac gia tri 1an luot 1a 40,58 + 1,01;
5,49 + 0,25; 1,46 + 0,42; 12,55 + 1,07 va tao ra duoc san phidm c6 gia tri cAm quan tot, hai hoa vé

mau sic, mui va vi 4,6 diém theo thang tir 0 - 5).
Tt khoa: Buon Mé Thuot, ca phé Robusta, chat lirong, caffeine, rang.

1. DAT VAN BE

Ngay nay, ca phé la mot trong nhimg thic
uong pho bién nhat, viec uéng ca phe da tré thanh
mot phan quan trong ctia cudc séng hang ngay
[1]. Trong hat ca phé c6 nhiéu hoat chat chong
oxy hoa, tinh chat cdm quan ciing nhu tac dung
duoc ly rat tot cho sic khée con nguoi [2]. Trén
thé gioi, ca phe 1a mot trong nhimng mat hang nong
san quan trong nhat trong thuwong mai quoc té,
dong vai trod quan trong trong nén kinh té ctia mot
s6 quoc gia & chau Phi, chau My va chau A [3].
Téng san luong kim ngach xuat khau ca phé trén
thé gioi udc tinh khoang 80 - 85% [4]. San luong ca
phé hat hién nay cht yéu la ca phé Arabica (Coffea
arabica L.), chiém khoang 60%; 40% con lai 1a ca
phé Robusta (Coffea canephora Pierre ex A.
Froehner) [4]. Dac biéet, gia ca va chat luong hat
Arabica cao hon gap doi hat Robusta [5]. Do do, vé

san luong, gia ca va chat lwong cta ca phé Robusta
thap hon kha nhiéu so voi ca phé Arabica.

Viet Nam 1a nudc san xuat ca phé hat lon thie
hai trén thé gidi [3, 6], voi tong san lugng ca phé
san xuat trung binh 1,2 triéu tin trong giai doan
2010 - 2017 [7]. Trong hé thong san xuat ca phe
Robusta (Coffea canephora Pierre ex A. Froehner)
& Viét Nam, san lwong ca phé Robusta chiém
khoang 95% san luong ca nuwdc [6]. Dac biét, ca
phé Robusta 1a giéng ca phé chinh dugc trong &
tinh Pak Lak va chiém 12% téng dién tich ca phé
Robusta trén thé gioi [8, 9]. Do san luong ca phé
Robusta chiém ti 1é rat cao va dugc xem nhu mot
san pham dac san & Buon Meé Thuot, tinh Dak Lak.
Tuy nhién, hau hét chat luong ca phé Roubusta
rang va dang bot min cua tinh Pac Lak chua cao va
chua 6n dinh ciing nhu chat luong thap hon rat
nhiéu so voi ca phé Arabica. Trong cong nghiép
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ché bién ca phé rang va ca phé bot min, cong doan
rang ca phé la vo cung quan trong va anh huong
boi rat nhiéu yéu t6 dé hinh thanh nén chat luong
ctia ca phé. Do d6, nghién cou “Anh hudng diéu
kién rang dén chat Iuong cua hat ca phé Robusta
(Coffea canephora)” 1a can thiét nhim da dang
ho4, cai thién gid ca, huong vi va mau sic, dong
thoi nang cao gia tri thwong pham tir ca phé
Robusta ¢ Buén Mé Thudt, tinh Pak Lak, gitp
nén cong nghiép ca phé tinh Dk Lik noi riéng va
ca nudc nédi chung ngay cang phat trién.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Ca phé nhan (hat ca phé tuoi) duoc thu mua
tai Cong ty Hoang Thing, thanh phé Buon Mé
Thuét, tinh Pak Lik. Chon loai ca phé nhan
Robusta (dat chuan xuat khau) voi kich thuwoc hat
la R118a va dong nhat cho tat ca cac hat, nhan 16i
duoc cho phép 10% khoi lwong, tap chat duoc cho
phép 0,1% khoi luong, khong c6 mui la, @ 4m nho
hon hodc bang 12,5% [10].

2.2. Phuong phap nghién ctru
2.2.1. Chudn bi mau thi nghiém

Hat ca phé nhan sau khi van chuyén vé phong
thi nghiém duoc bao quan noi kho rao dén khi sir
dung. Trudc khi st dung, hat ca phe duoc sang dé
loai bo tap chat va cac hat bi hong. Sau d9, tién
hanh rang hat ca phé (200 g/mé) trong thiét bi
rang (may rang ca phé CAFEMASY SCR-300,
Trung Quoc).

222 B0 tri thi nghiém

Hat ca phé nhan duoc xtt ly & phan 2.2.1 tiép
tuc duoc tién hanh rang & nhiét do 230°C va 240°C.
Thoi gian rang duoc thay d6i ¢ 4 mic do khac
nhau: 15, 17, 19 va 21 phut. Cac thi nghiém trén sé
duoc lap lai 3 1an. Ca phé Robusta sau khi rang dén
cac moc thoi gian bo tri va duoc nghién thanh bot
bang may nghién kho Yamafuji 2500. Bot sau khi
xay sé duoc ray qua thiét bi ray bot c6 kich thudc
16 lwdi 1a 100 mesh truoc khi 14y mau phan tich
kiém tra ham luong polyphenol (mg GAE/gCK),
ham luong flavonoid tong (mg QE/gCK) va gia tri
(L, a’, b"), chi s6 héa nau (BI), do 4m (%), axit
téng s6 (%CK), ham luong lipid (%CK), ham luong

caffeine (mg CE/gCK) ctia bot ca phé voi cac moc
thoi gian va nhiét do rang nhu bo tri thi nghiém.

2.3. Phuong phap phan tich

Xac dinh ham lugng 4m (%) theo AOAC 950.46
[11], gia tri (L', a’, b") duoc 4p dung theo phuong
phap do mau CIELAB va duogc x4c dinh bang may
do mau (Model WR10, Trung Quéc) st dung he
domau L', a’, b"vdi y nghia ctia cac gia tri nhu sau:
Gia tri L* 1a chi do sang c6 gia tri tir 0 — 100, twong
tmg véi mau tir den - trang; gia tri a* di tir -a dén
+a, trong tng voi mau tir xanh 14 - do; gia tri b* di
tir -b dén +b, tuong tmg v6i mau tir xanh duong -
vang [12]; chi s6 hoa nau (BI) [13]; ham luong
polyphenol téng (mg GAE/gCK) duoc xac dinh
dua trén phan ung khit héa hoc cta thuoc thi
Folin - Ciocalteu c6 chita vonfram va molypden voi
st hién dién ctia cac hop chat phenol, san pham
ctia sy khir ndy c6 mau xanh véi quang phé hap
thu anh sang cuc dai tai budc séng 765 nm [14];
ham lwong flavonoids téng (mg QE/gCK) duoc
x4c dinh dua vao phan ung voi AICI; tao san phdm
c6 mau, do do hap thu & budc song 415 nm [15];
ham luong lipid (%CK) dugc xac dinh bang
phuong phap soxhlet, tong axit téng s6 (%CK)
duoc xac dinh bang dung dich kiém chuin NaOH
dé trung hoa hét luong axit c6 trong ca phé [16],
ham luong caffeine (mg CE/gCK) duoc xac dinh
theo TCVN 6604:2000 [17]. Phuong phap danh gia
cam quan (cho diém) theo TCVN 3215:1979 [18].

2.4. Phuong phap thu thap va xit Iy s6 liéu

S6 liéu duoc thu nhan va xit ly thong ké thong
qua phan tich phuwong sai ANOVA tit chwong trinh
Statgraphics Centurion 19.1 dé kiém tra su khac
biét y nghia gitra cac nghiém thic théng qua LSD
(Least Significant Difference); s6 liéu duoc tinh
toan, trinh bay dudi dang trung binh + d6 léch
chudn va ve d6 thi tir chuong trinh Microsoft Excel
2016.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia nhiét do va thoi gian rang
dén su thay déi @6 4m ctia hat ca phe

Trong qua trinh rang da lam giam do 4m co
trong hat ca phé giup dam bao chat luong ca phé
[19]. Su thay d6i d 4m ctia hat ca phe khi rang &
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cac moc thoi gian khac nhau duogc trinh bay &
hinh 1.

——10°C -&-240C
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Hinh 1. D4 thi biéu dién 4nh hudng chia nhiét do
va thoi gian rang dén s thay ddi d6 4m
cua hat ca phé

Ghi chu: D liéu duoc trinh bay duoi dang
trung binh + do léch chuan cua 3 lin Iap lai. Cic
trung binh nghiém thiuc co cung chir cai di kem
trong do thi thi khong khac biét co y nghia thong
ké (p<0,05).

Theo két qua phan tich phuong sai ANOVA,
hai nhan t6 nhiét do va thoi gian cé twong tac &
mtuc y nghia (p<0,05). Két qua & hinh 1 cho thay,
do 4m cua hat ca phé bi anh huong dang ké boi
nhiét do va thoi gian rang. Khi rang ca phé & nhiét
do 240°C thi do 4m cua hat ca phé giam dang ké so
v6i khi rang & nhiét do 230°C va khac biét co y
nghia thong ké & muc y nghia 5%. Nhiét do rang
cang cao thi d0 4m cua hat ca phé cang giam
nhanh. Bén canh do6, khi thoi gian rang cang dai
thi d0 4m trong hat ca phé cang giam. Trong do,
do 4m dat gia tri thap nhat & mau 240°C trong 21
phut va khac biét khong c6 y nghia thong ké voi
mau 240°C trong 19 phut, cho thdy ham luong
nuoc luc nay da rat thap. Két qua trén teong tu két
qua nghién ctu ctia Baggenstoss va cs (2008),
theo do co6 tinh d6i nghich cta nhiét do va thoi
gian rang dén do 4m cta hat ca phé [20]. Theo
TCVN 7035:2002 [21], @0 4m toi da cho phép cta
san phdm ca phé bot khong dugc phép vuot qua
5%. O diéu kién rang 230°C - 15 phat c6 d6 4m cao

nhat ciing chi ghi nhan 1a 2,54%, vi vay tat ca cac
mau ¢ nhing diéu kién rang khac nhau déu dat
yéu cau.

3.2. Anh hudng ciia nhiét do va théi gian rang
dén ham lwong polyphenol téng (TPC) va ham
leong flavonoid tdng (TFC) chat luong ca phé
Robusta rang

Ham luong polyphenol tong s6 (TPC) trong ca
phé nhan trudc khi rang cao hon dang ké (p<0,05)
so voi TPC trong cac mau ca phé rang. Diéu nay
chtmg to, polyphenol 1a cac hop chat nhay cam voi
nhiét d9, két qua nay twong doéng voi két qua
nghién cttu cia Sacchetti va cs (2009) [22].

——1230°C —&-240°C
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Thoi gian (phit)
Hinh 2. D6 thi biéu dién 4nh hudng ctia nhiét do
va thoi gian rang dén st thay d6i TPC
cua hat ca phé

Ghi chu: D liéu duoc trinh bdy duoi dang
trung binh + do léch chuin cua 3 lan Iap lai Cic
trung binh nghiém thifc co cung chir cai di kéem
trong do thi thi khong khac biét cé y nghia thong
ké (p<0,05).

Theo két qua phan tich phuong sai ANOVA,
hai nhan t6 nhiét do va thoi gian cé tuong tac &
muc y nghia (p<0,05). Trong do, TPC cta hat ca
phé bi anh huéng dang ké boi nhiét do va thoi gian
rang (Hinh 2). Khi rang & nhiét do 240°C ham
luong polyphenol téng s6 trong hat ca phe thap
hon dang ké (p<0,05) so voi TPC trong hat ca phé
duoc rang & nhiét do 230°C. Dong thoi, TPC caa
hat ca phé cang giam dang ké (p<0,05) khi thoi
gian rang thay d6i trong khoang 15 - 21 phut. Cac
hop chat polyphenol nhay cam voi nhiét do se dé
bi phan huy va mat di kha nang khang oxy hoa khi
xtt Iy & nhiét do cao trong thoi gian dai [23].
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Hinh 3. Dé thi biéu dién 4nh huéng ctia nhiét do
va thoi gian rang dén s thay d6i TFC
cuia hat ca phé

Ghi chu: Di liéu dwoc trinh bay duoi dang
trung binh + do léch chuan cua 3 lan Iap lai Cic
trung binh nghiém thitc co cung chir cai di kéem
trong do thi thi khong khac biét co y nghia thong
ké (p<0,05).

Ham luong flavonoid téng s6 (TFC) trong hat
ca phé nhan tang theo xu huwdéng ting nhiét do
hodc kéo dai thoi gian rang (Hinh 3). Dua vao két
qua phan tich ANOVA cho thay, c6 su tuong tac
gitta nhiét do va thoi gian dén TFC trong hat ca
phé nhan. Su thay d6i TFC c6 xu hudéng trai nguoc
voi TPC theo nhiét do va thoi gian rang. Cu thé,
két qua & hinh 3 cho thdy, khi rang & nhiét do
240°C TFC trong hat ca phé nhan cao hon dang ké
(p<0,05) so voi TPC trong hat ca phé duwoc rang &
nhiét do 230°C. Dong thoi, TFC ctia hat ca phée
nhan ctng c6 xu hudéng tang khi kéo dai thoi gian
rang tir 15 - 21 phut (p<0,05). Két qua nay ciing
phu hop véi két qua nghién ctu ctia Odzakovié va
Bozana (2016), khi khao sat anh hudng cta diéu
kién rang trén giong ca phé Arabica [24]. Qua
trinh gia nhiét c6 thé pha hiy mo thuc vat va lam
suy yéu cac liéen két phenolprotein va phenol-
polysaccharide, do d6 nhiéu polyphenol & dang
lien két tré thanh polyphenol tu do [25], trong d6
cac hop chat flavonoid thueong dugc tim thay duoi
dang glycoside [26].

3.3. Anh hudng ciia nhiét d¢ va thoi gian rang
dén su thay d6i ham leong lipid ciia hat ca phé

Hinh 4 cho thay nhiét do va thoi gian rang cé
anh huong dang ké dén ham luong lipid cta hat ca
phé (p<0,05).

——1230°C

—&—240°C

Théi gian (phit)

Hinh 4. Dé thi biéu dién 4nh hudng ctia nhiét do
va thoi gian rang ham luong lipid
cuia hat ca phé

Ghi chu: D liéu duoc trinh bdy duoi dang
trung binh + do léch chuan cua 3 lin Iap lai. Cic
trung binh nghiém thifc co cung chir cai di kéem
trong do thi thi khong khac biét cé y nghia thong
ké (p<0,05).

Lipid ton tai cha yéu trong néi nhii ctia hat ca
phé nhan va trong qua trinh rang, cac oleo somes
bi pha v va lipid di chuyén lén bé mat cua hat
[27]. Dong thoi, do kha nang chiu nhiét cta lipid
cao hon so v6i cac thanh phan khic nhu
carbohydrate va protein. Dué6i tic dung ctia nhiét
do trong thoi gian dai c6 thé pha vo cau tric thanh
t€ bao, thuc ddy cac phan ung phan hay duong va
protein (phan tng nhiét phadn va phan (ng
Maillard) dan dén su khac biét vé thanh phan cua
ching trong hat ca phé nhan sau rang nhu:
Carbohydrate, protein, do 4m, lipid va cac hop chat
bay hoi [28 - 30]. Ham lwong lipid trong ca phé
giup tao nén huong vi dac trung ctia ca phé. Trong
truong hop ham luong lipid trong hat ca phé qua
cao, gia tri cdAm quan c6 thé giam do vi béo ting,
16p vang dau c6 thé duoc hinh thanh trén bé mat
ctia hat ca phé. Do do, ¢ diéu kién rang 240°C - 17
phut, 240°C - 15 phut, 230°C - 21 phut va 230°C - 19
phut, ham luong lipid trong ca phé lan luot la:
12,50 + 0,35, 11,2 + 0,33, 12,47 + 0,07, 11,51 £ 0,11
la phu hop, diéu nay cing phu hop véi két qua
nghién cttu cia Caporaso va cs (2018) [31].
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34. Anh huéng ctia nhiét d6 va thoi gian rang
dén s thay ddi ham hrong axit tdng s6 ctia hat ca phé
B0°C —k—240C
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Hinh 5. Anh hudng ctia nhiét d6 va thoi gian rang
dén ham leong axit tdng s6 ctia hat ca phé
Ghi chu: Dir liéu duoc trinh bay duor dang
trung binh + do léch chuan cua 3 lin Iap lai. Cic
trung binh nghiém thitc co cung chir cai di kem
trong do thi thi khong khac biét co y nghia thong
ké (p<0,05).

Hinh 5 cho thay, ham luong axit téng so6 giam
theo cuong do cta diéu kién rang. Theo két qua
phan tich phuong sai ANOVA, nhiét do va thoi
gian c6 tuong tac véi nhau (p<0,05). Trong do,
ham luong axit téng s trong hat ca phé nhan thap
nhat khi rang & diéu kién nhiét do 240°C trong thoi
gian 21 phut (p<0,05), giam gan 50% so voi diéu
kién rang 230°C trong 15 phut (Hinh 5). Két qua
tuong déng ciing duoc ghi nhan trong nghién ctru
cua Divi§ va cs (2019) [32]. Cac axit hitu co tu
nhién c6 trong hat ca phé xanh c6 thé duoc xem la
tieu chi danh gia chat luong hat ca phé, trong do
axit chlorogen chiém ty lé 16n trong hat. Trong qua
trinh rang, axit chlorogen bi phan huy tao thanh
axit chlorogen lactone gay ra vi dang ctia ca phé
[33]. Ham luong axit téng qua cao lam cho vi chua
lan at vi dang va cac vi dac trung khac, nguoc lai khi
ham luong axit tong s6 qua thap, mot so axit co gia
tri sinh hoc giam, huwong vi ca phé kém hai hoa.

3.5. Anh hudng ciia nhiét @6 va thoi gian rang
dén su thay d6i ham luong caffeine ctia hat ca phé

Theo két qua phan tich phuong sai ANOVA,
hai nhan t6 nhiét do va thoi gian khac biét co y
nghia thong ké (p<0,05). Dua vao két qua phan
tich cho thay, ham luong caffeine trong hat ca phé

nhan va cac mau hat ca phé rang ¢ cac diéu kién
rang khac biét cé y nghia thong ké (p<0,05). Theo
Van Cuong va cs (2014), ham luong caffeine trong
hat ca phé Robusta Viét Nam voi cac mac do va
nhiét do rang khac nhau dao dong tir 15,30 - 35,91
mg/g, diéu nay phu hop voi két qua trong hinh 6
[34]. Ham luong caffeine c6 xu huong tang dan
theo thoi gian rang, do caffeine c6 nhiét d6 phan
huy rat cao, trén 300°C [35]. Trong khi cac mé
rang ca phé duoc bo tri & nghién cttu trong khoang
nhiét do 230 va 240°C nén ham luong caffeine
trong ca phé c6 xu huéng tang dan cho du ca phé
duoc rang & cac cuong do rang khac nhau. Két qua
& hinh 6 cho thay, khi ting mtc nhiét do tir 230 —
240°C trong cung thoi gian 15 phat thi ham lwong
caffeine cting tang lén, & muc nhiét do 230°C - 15
phut ham luong caffeine dat 25,12 + 0,71 va tiang
len 25,67 + 1,48 & 240°C - 15 phat. Tuong tu, khi
tang thoi gian rang & cac mirc nhiét d6 khac nhau
thi ham lwong caffeine cling tang theo véi ham
luong caffeine cao nhat dat 26,82 + 0,33 & 240°C -
21 phut. Theo Mumin va cs (2006), Moon va cs
(2009), nhiét @6 cang cao va thoi gian st dung
trong qua trinh rang cang dai thi ham lwong
caffeine cang cao, pht hop voi két qua nghién ctru
nay [36, 37]. Su gia ting luong caffeine trong ca
phé rang duoc cho 1a do su phan hiy cta cac chat
long va axit trong qua trinh rang, do dé ham lwong
cac chat nhu caffeine, chat béo va ty 1¢ khoang
chat ting len.

230°C —4&—240°C

(]
o2
s

~ a
Bz 2 I
& ab R
= b T -%-’
U 26 - =k * a
R X
-~ T
< 25 I l
g c
& C
T2 A
9]
23 " T " T " T :
15 17 19 21
Théi gian (phit)

Hinh 6. Anh hudng ctia nhiét d6 va thoi gian rang
dén su thay déi caffeine ctia hat ca phe
Ghi chu: Dir liéu duroc trinh bay duor dang trung
binh + do léch chuan cua 3 Ian Iap lai. Cdc trung binh
nghiém thirc c6 cung chir céi di kem trong do thi thi
khong khac biét co y nghia thong ké (p<0,05).
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3.6. Anh hudng ciia nhiét d¢ va thoi gian rang
dén su thay d6i mau sic cta hat ca phe

Bang 1 cho thdy, gia tri L* giam khi nhiét do
rang cao va thoi gian rang dai, vi cac phan tng
maillard, caramel... dién ra manh mé dan dén mau
sdc cta hat ca phé bi sim mau. Cac nghién ctu
truoc day cho thay, trong qua trinh rang & nhiét do
cao, cau trac mo ctia hat ca phé bat dau thay déi &
50°C, cuing voi su bién tinh ctia protein va su boc
hoi nude tang len dang ké. Khi nhiét do rang tang

tren 100°C, ca phé nhan chuyén sang mau nau do
mot loat phan ung (maillard va strecker) tao ra
nhiéu chat khac nhau, bao gom ca melanoidin.
Nhiét do rang dat khoang 150°C, cac chat khi (hoi
nuéc, carbon dioxide va carbon monoxide) duoc
gidi phong, thé tich hat tang len. O muc nhiét do
tir 180 - 200°C, v6i su pha vo noi nhi, hat ca phé bi
ntt, khoi hoi xanh va mui thom xuat hién, qua
trinh caramel hoa phat trién [38].

Béng 1. Anh hudng ctia nhiét d¢ va thoi gian rang dén gié tri cAm quan ciia hat ca phé

theo phuong phap cho diém
Nhiét do | Thoi gian Céc gia tri mau sic

°C) (phut) L* a* b* BI
15 48,75 + 0,66*° 9,74 + 0,73** 5,00 + 0,42% 24,74 + 0,00%
17 46,88 = 0,77° 8,19 0,67 3,69 + 0,65° 20,41 £ 0,00

230 19 43,95+ 0,47° 6,71 £0,70° 2,23 £0,36° 15,89 + 0,00°
21 40,81 % 0,39¢ 5,24 0,294 1,01 £0,16° 11,70 = 0,00
15 42,97 + 1,52° 7,40 + 1,17 3,66 +0,61° 20,91 +2,62°
17 40,58 + 1,01¢ 5,49 £ 0,25¢ 1,46 + 0,42¢ 12,55 + 1,07¢

240 19 40,94 + 0,92¢ 4,68 + 0,49% 1,20+ 0,17 11,70 + 0,87¢
21 40,47 + 0,139 3,71 +0,41° 0,05+ 0,41° 6,45 + 0,93°

Ghi chi: * Dit liéu duoc trinh bay duoi dang trung binh + do léch chudn cia 3 lan Iap lai. Cac gid tri
trung binh cd cung chir cdi di kém trong cung mot cot thi khdc biét khong cé y nghia thong ké ¢ muc 5%.

Két qua phan tich ANOVA cho thay, gia tri a*
va b* ctia hat ca phé bi anh hudéng dang ké boi nhiét
do va thoi gian rang (p<0,05). Hinh 7, 8 va bang 1
cho thay, khi ca phé duoc rang & 240°C gia tri a* va
b* thap hon dang ké (p<0,05) so voi ca phé duoc
rang & 230°C. Cang nhu khi hat ca phé duoc rang &
21 phut thi gia tri a* sé giam di dang ké (p<0,05) so
voi hat ca phe duoc rang & 15 phut. Tuong tu, doi
vOi gia tri b*, khi nhiét do va thoi gian rang cang
tang thi gia tri b* cang giam. Két qua nay tuong
déng voi két qua nghién ctu cua Bicho va cs
(2012), theo d6 gia tri a* giam tir 9,41 + 0,12 xuéng
con 5,78 £ 0,08) va gia tri b* giam tir 18,8 + 0,2
xuéng con 6,77 + 0,08 [39]. Do hat ca phé cang
duoc rang dam thi mau vang cta hat sé dan chuyén
thanh mau nau, cac chi s6 a* va b* ctia hat ca phé
nguyén hat va xay nim trong mat phang mau, gan
truc anh sang, voi anh hudéng lé6n hon ctua toa do
mau nay hoac toa d0 mau khac. Do do, tuy vao
cuong do rang ma ca phé rang c6 thé c6 mau nau
va trd thanh mau nau do & mic rang vira va t6i mau

khi rang manh [39]. Bang 2 cho thay, chi s6 hoa
nau (BI) gidm dan theo cic muc nhiét do va thoi
gian rang tang len (p<0,05). Két qua nghién ctru cho
thay, & muc nhiét do 230°C theo thoi gian rang chi
s6 hoa nau (BI) giam tuir 24,74 + 0,00 & 15 phuat
xuong con 11,70 + 0,00 ¢ 21 phut. Tuong tu, & mic
nhiét do 240°C chi s6 hoa nau (BI) giam tir 20,91 +
2,62 & 15 phut xudng con 6,45 + 0,93 ¢ 21 phut. Chi
s6 hoa nau (BI) thé hién mau nau phat trién trong
qua trinh rang, trong d6 qua trinh hoéa nau do
enzyme va khong do enzyme dién ra [40]. N6i
chung, d6 1a mot cach gian tiép dé do ham luong
cac hop chat sic to duoc tao ra tir cac phan tng hoa
nau [41]. Theo Shan va cs (2016), ca phé Robusta
rang & nhiét do dudi 200°C c6 ham luong san phdm
phan tmg maillard cao hon so véi hat ca phé rang &
250°C [42]. Su gia tang chi s6 héa nau la do su hinh
thanh sac t6 nau tir phan tmg maillard, qua trinh
oxy hoa bi anh huong baéi nhiét, phan hay strecker
va trung hop cac polyphenol dé tao thanh tanin
trong qua trinh rang.
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(@) )] © ()]
Hinh 7. Mau ca phé duoc rang & 230°C, (a) 15 phat, (b) 17 phat, (c) 19 phut, (d) 21 phat

(a) (b) © (d)
Hinh 8. Miu ca phé duoc rang & 240°C, (a) 15 phut, (b) 17 phit, (c) 19 phat, (d) 21 phut

3.7. Anh huéng ciia nhiét do va thoi gian rang 0 quan trong anh huong dén quyét dinh lya chon
san pham cua nguoi tiéu dung. Gia tri cam quan vé
mau sic, mui va vi cua ca phé rang & cac diéu kién
khac nhau duoc trinh bay trong bang 2.

dén gi4 tri cam quan ctia ca phe

Gia tri cam quan la mot trong nhimg chi tiéu
quan trong déi voi cac san phdm thuc phdm, 1a yéu

Bang 2. Anh hudng ctia nhiét 6 va thoi gian rang dén gi4 tri cAm quan ctia hat ca phé

theo phuong phap cho diém
Nhiét do Thoi gian Gia tri cam quan

°C) (phut) Mau sac Mui Vi
15 1,65° 1,95 1,60°

930 17 2,25¢ 2,35% 2,401
19 3,10¢ 3,30¢ 3,20¢
21 3,60 3,90 3,80
15 2,90° 2,501 3,05°

240 17 4,60 4,60 4,80°
19 3,90 4,05 3,75
21 0,75' 1,001 0,80

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot biéu thi swr khac biét co y nghia vé mat thong ké
0 do tin cdy 95%.

Bang 2 cho thay, cac mau khi duoc rang & 240°C thi gia tri cdAm quan chi ting tir thoi gian
nhiét do 230°C c6 gia tri cdm quan ting dan theo rang 15 phut 1én 17 phat va sau d6 lai gidm dan &
thoi gian rang. Cac mau duoc rang & nhiét d0 cac muc thoi gian tiép theo do ca phé dan dan bi
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chay khét, khién cho gia tri cAm quan gidam di
dang ké. Vé ca ba chi tiéu mau sic, mui va vi, mau
cho gia tri cdm quan t6t nhat 12 mau 240°C - 17
phut va thap nhat 1a mau 240°C - 21 phut. Nhin
chung, & Viét Nam hat ca phé rang c6 mau nau
canh gian dam duoc wa chuong hon cac hat cé
mau nau canh gian nhat. Ngoai ra, khau vi cua
nguoi Viet hoi thién vé vi ding nhiéu hon 1a vi
chua, vi thé ca phé duoc rang & 240°C - 17 phut tao
duoc ca phé c6 mau nau canh gian dam bat mat, vi
dang dac trung, xen 1an vi chua nhé nhe hai hoa va
huong thom dac trung ctia ca phé rang.
4. KET LUAN

ba xac dinh duoc diéu kién rang hat ca phe
Robusta phu hop & mitc nhiét d6 240°C va thoi
gian 1a 17 phuat thu nhan duoc két qua voi do 4m
con lai la 1,55 £ 0,04%, TPC 18,64 + 0,65 mg
GAE/gCK va TFC 5,26 + 0,13 mg QE/gCK duoc
duy tri & mttc cao, ham luong caffeine 25,98 + 0,48
mg CE/gCK, ham luong lipid 12,50 + 0,35%CK,
axit téng s6 0,50 + 0,02%CK, cho thay gia tri mau
sac (L*, a*, b*) va chi s6 hoa nau (BI) duoc duy tri
& muc do phu hop voéi cac gia tri lan luot 1a 40,58 +
1,01; 5,49 + 0,25; 1,46 + 0,42; 12,55 + 1,07, tao ra
san phdm ca phé vai gia tri cdm quan hai hoa vé
mau sac, mui va vi, diém cam quan cta timg chi
tieu déu > 4,6 cai thién toi da cac chi tiéu chat
lwong cta hat ca phé Robusta.
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EFFECT OF ROASTING CONDITIONS ON THE QUALITY
OF ROBUSTA COFFEE BEANS (Coffea canephora)
Chau Van Dan!, Nguyen Thi Kieu Diem !, Ho Van Tual,
Vo Minh Thanh?, Do Thi Tuyet Nhung?, Tran Chi Nhan®
! Faculty of Fisheries-Technology, Can Tho Technical Economic College
?Institute of Food and Biotechnology, Can Tho University

*Can Tho University of Technology

Summary
Robusta coffee, a specialty in Buon Me Thuot, Dak Lak province, contains many important
bioactive compounds that benefit human health. Research on the selection of appropriate
roasting conditions to create Robusta coffee products of good quality: Maintain the content of
antioxidants such as total polyphenols (TPC), flavonoids (TFC) inherent in raw materials at a
high level; lipid components and total acids, caffeine are maintained at a balanced level to create
products with good color and sensory values during roasting at different temperatures and times.
In this study, coffee beans were roasted at 230 and 240°C at 15, 17, 19 and 21 minute intervals.
The quality of coffee beans roasted at 240°C for a period of 17 minutes is best, the beans with low
moisture content (1.55 £ 0.04%) meet TCVN 7035:2002, the lipid content (12.50 = 0.35%CK), the
caffeine content (25.98 + 0.48 mg CE/gCK) and total acid (0.50 = 0.02%CK) are moderate, the
total polyphenol content (18.64 + 0.65 mg GAE/gCK) and the total flavonoids (5.26 = 0.13 mg
QE/gCK) are maintained at a high level, indicates that the color value (L*, a *, b*), brownization
index (BI) was maintained at a stable level with values of 40.58 + 1.01; 5.49 + 0.25; 1.46 + 0.42;
12.55 £ 1.07 respectively and produced a product with good sensory value, harmony in color,

smell and taste (> 4.6 points on a scale of 0 to 5).

Keywords. Buon Me Thuot, caffeine, Robusta coffee, roast, quality.
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DA DANG THANH PHAN CON TRUNG TRONG RUNG
NGAP MAN CAN GIO, THANH PHO HO CHi MINH
Huynh Dac Hoan" ", Ping Ngoc Hiép', Bui Nguyén Thé Kiét!

TOM TAT

! Ban Quan ly Rung phong ho Can Gio
" Email- huynhduchoanpy @gmail.com

Heé sinh thai rimg ngap man duoc phuc hoi tao diéu kién thuan loi cho cac loai dong thuc vat
quay tro lai sinh song va phat trién, trong do6 c6 con trung. Tién hanh diéu tra thanh phan loai con
trung trén 12 tuyén thudc cac sinh canh khac nhau trong Rimg ngap man Can Gid tir nam 2017
dén nam 2022. Ghi nhan thong tin va thu mau vat tit ca cac loai con trung. Panh gia khu hé con
trung thong qua 2 chi s6 da dang Shannon Wiener (H’) va uu thé Simpson (D). Két qua nghién
ctru da ghi nhan 374 loai, trong d6 xac dinh duoc 10 bo va 49 ho. Bo Lepidoptera va Hymenoptera
¢6 sO luong loai 16n nhat, chiém ty 1é 1an luot 1a 30,5% va 24,9% va gap thuong xuyén & tat ca cac
sinh canh. Ghi nhan 9 loai gay hai cay Rumg ngap man Céan Gio, 1 loai Attacus atlas (Buém dem
atlas) 1a loai c6 kich thuéc 16n va it gap. Khu hé con trung & Ring ngap man Can Gio c6 su da
dang cao (H’ trung binh 1a 3,42 + 0,23) va c6 su uu thé vé loai (D trung binh 1a 0,043 + 0,010). Két
qua nghién ctru 1a co s dit liéu ban dau phuc vu cong tac bao ton da dang sinh hoc trong hé sinh

thai risng ngap man Can Gio.

Tt khoa: Can Gio, con tring, da dang, rung ngap man.

1. BAT VAN BE

Hé sinh thai rimg ngap man dong vai tro
quan trong trong viéc cung cap nhiéu loai san
phdm dong, thuc vat cing nhu ngédn chan la lut,
luu gitr tram tich, hap thu va chuyén ddi cac chat
dinh duong, 1a moi truong séng cho nhiéu thuc vat
phat trién va 1a noi cu tra cta hé dong vat phong
phu [1]. Tuy nhién, hé sinh thai rimg ngap man
trén toan thé gioi dang bi de doa boi cac hoat dong
ctia con nguoi... [2], do do, can co cac nghién ctu
dé bao vé nguodn tai nguyén nay.

Sau 45 nam phuc héi va phat trién, Riung
ngap man Can Gio duoc danh gia 1a hé sinh thai co
tinh da dang sinh hoc thuc vat cao. Két qua nghién
ctru cta Vo va Kuenzer (2012) [3] cho thay, he
dong vat & Ring ngap man Can Gio 1a 1.021 loai,
trong d6 1op Con trung la 89 loai. Hién nay, cac
cong trinh nghién ctru vé da dang sinh hoc trong
Rimg ngap mian Can Gio duoc tap trung cht yéu
dén cac doi tuong thuc vat va mot s6 loai chim,
thu. Nghién cttu vé thanh phéan con trung con han
ché, dir lieu vé da dang con trung & Ring ngap
min Can Gio con bi thiéu. Chinh vi vay nghién ctu
da dang thanh phan con trung trong Rimg ngap

man Can Gio la can thiét nham cung cap cac thong
tin téng quan vé thanh phan loai con trung dé xay
dung co sé dit liéu ban dau phuc vu cong tic quan
ly, bao vé rimg, bao ton da dang sinh hoc.

2. PHUONG PHAP NGHIEN CUU

2.1. Khu vuc nghién ctru

Nghién ctru duoc thuce hién tai cac tiéu khu 5a,
10b, 10c, 11, 15a, 17 va 21 - Rimg ngap man Can
Gio, bo tri 12 tuyén diéu tra c6 dinh ngoai thuc dia
voi dac diém nhu sau:

- Chiéu dai tuyén dai 500 m, chiéu rong quan
sat 4.

- Tuyén diéu tra di qua cac hién trang qua cac
kiéu hién trang gom: Rimng trong thuan loai, rimg
te nhién va tham thuc vat tai sinh trén dat ruong
muodi bo hoang, dat trong. Sinh canh, vi tri va toa
do diém dau cac tuyén diéu tra duoc mo ta cu thé
trong bang 1.

2.2. Thu miu va xtt Iy mau

Thoi gian thuc hién nghién ctu tit nam 2017
dén nam 2022, khoang céach gitra 2 lan diéu tra toi
thiéu 1a 3 thang, thuc hién téng cong 8 dot diéu
tra, thoi diém diéu tra vao budi sang tir 8 - 12 gio.
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Béang 1. M6 ta sinh canh cac tuyén diéu tra tai Rimg ngap min Can Gio

Tuyén | Tiéu khu d’ilgr)i ggu Hién trang sinh canh
N10°24°49.90" Dudi tan rimg tréong Da quanh (Ceriops zippeliana) xen lan cac
1 21 E106°53'4 6 &7 loai Da voi (Ceriops tagal), Coc trang (Lumnitzera racemosa),
) Duoc doi (Rhizophora apiculata)...
N10°24'7 21" Duong mon rong 4 m dudi tan quan xa tu nhién gdm cac loai
2 17 E106°53" 1 o1 cht yéu nhu: Dudce doi, Mam den (Avicennia officinalis), Mam
’ trang (Avicennia alba), Gia (Excoecaria agallocha)...
3 91 N10°25'44.80" | Duo¢i tan rimg trong Puoc doi xen 1an cac loai Da quanh, Coc
E106°54°57.36" | trang... trong d6 c6 doan duong mon rong 2 m, dai 100 m.
N10°267 57" Ven bo ruong mudi bd hoang, quan xa thuc vat tai sinh tu
4 17 F106°53" 1;1 00" nhién gom: Cay bui, Mam bién (Avicennia marina), Coc trang,
) Da quanh... chua thanh ring.
5 1 N10°28'40.92" | Puong mon rong 1 m dudi tan quan xa ty nhién gom cac loai
E106°52°45.96" | cay Dudc doi, Da quanh, Coc trang...
6 1 N10°29°5.81" | Dudi tan ring trong Puoc doi xen 1an cac loai Mam den, Coc
E106°52’30.26" | trang...
7 10b N10°306.53" | Duéi tan ring trong Puoc doi xen 1an cac loai: Mam den,
E106°52’8.96" | Gia... trong do6 c6 doan duong mon rong 2 m, dai 100 m.
Duoi tan rimg trong suu tap thuc vat gom cac loai: Da (Ceriops
N10°30°25.11" spp.), Mam (Avicennia spp.), Xu Xylocarpus spp.), Coc
8 10c E106°51°4 6 68! (Lumnitzera spp.), Vet (Bruguiera spp.), Ban (Sonneratia
’ spp.)... trong do, c6 doan duong mon rong 1 m, dai 200 m cay
bui.
9 10c N10°30°1.59" | Duéi tan rimg trong Pudc doi xen 1an cac loai Da quanh, Coc
E106°51’57.68" | trang... trong d6 c6 doan dudng mon rong 1 m, dai 100 m.
N10°3255.12" Duoi tan rimg trong Puoc doi xen 1an Mam trang, Gia... cé
10 5a £106° 50’3.88” duong giao thong ndi bo rong 4 m va tham co dai, cay bui hai
) bén duong.
N10°29°42.24" Puong mon 1 m dudi tan quan xa ty nhién gom cac loai thuc
11 15a £106° 47,22' 66" vat Gia, Cha 1a, Duoc doi, Mam den... trong d6, c6 doan duong
) mon rong 2 m, dai 100 m, c6 tham co6 dai, cay bui.
Dudi tan quan xa tu nhién phuc héi trén dat ruong mudi bo
12 154 N10°29'12.27" | hoang gom céc loai thuc vat: Gia, Madm den, Dira nuéc (Nypa
E106°47°15.95" | fruticans), Dudc doi... trong do, c6 doan dwong mon rong 1 m,

dai 250 m.

Str dung ké thtra phuong phap nghién ctru thu
thap di lieu, xir Iy mau vat cia McMullen (1965)
va duoc mo ta va stra d6i boi Lysyk (1995) [4] dé
tién hanh diéu tra ngoai thuc dia, thu thap va xtt ly

mau vat.

Tién hanh quan sat, dung vot thu bat mau cac
loai dang bay hoac dau trén than cay, tan 14, trang
0, cay bui... dé chup anh, ghi nhan thong tin cac
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loai con trung bat gap duoc trén tuyén diéu tra,
sau do tha chung ra hodc thu mau vé phong thi
nghiém dé nhan dang loai. St dung vot duoc may
bang vai luéi min dé thu bat con trung bay, ding
nhip gap va gang tay dé bat cac mau sau, bo.

baoi tuong nghién ctru 1a cac loai con trung &
can, c6 kich thudc 16n (c6 thé quan sat bang mat
thuong). Nghién cttu chua diéu tra cac loai con
trung c6 kich thudc nho hodc séng & moi truong
khac: O dudi nuoc, tang khong, tan 14 cay & cao va
tham muc.

Mau con trung duoc xtr Iy mau ngoai thuc dia
nhu sau:

- Loai thuoc bo canh vay (Lepidoptera): Mau
vat truong thanh sé dung 2 ngén tay (ngon cai va
ngon trd) an tai vi tri khop noi gitra canh va nguc
dé lam bat hoat kha niang hoat dong ctia canh,
tranh lam mat phén, sau d6 cho vao tui gidy dé bao
quan. Doi voi mau vat chua treong thanh thu mau
cung voi gia thé (thitc an) dem vé nudi trong
phong thi nghiém dén khi truong thanh.

- Dai voi cac loai thuoc cac by khac, mau thu
cung voi gia thé (noi bat gap loai) cho vao tai nhua
hodc tui zip dua vé phong thi nghiém dé chup anh
mau séng. Mau vat duoc bd vao ta dong dé lam
chét, sau d6 xir Iy ¢6 dinh mau va say kho dé bao
quan.

2.3. Xac dinh loai

Xac dinh loai Buém ngay theo tai liéu cua
Alexander va Alexey (2015) [5], Bui Hiru Manh
(2007) [6].

Xac dinh loai Buém dém theo tai liéu cta
Spencer va Simons (2006) [7].

Xac dinh ho Cerambycidae theo tai liéu cta
Adam Slipinski va Hermes E. Escalona (2013) [8].

Xac dinh ho Chrysomelidae theo tai liéu ctia
Mohamed S. Mohamedsaid (2004) [9].

Xac dinh ho Coccinellidae theo tai liéu cta
Adam Slipinski va cs (2020) [10], cac ho khac theo
tai liéu ctia Pisuth Ek-Amnuay (2008) [11].

Xac dinh Bo Odonata theo tai liéu ctia Bui Hitu
Manh (2007) [12].

Xac dinh bo Orthoptera theo tai lieu ctia Tran

Thiéu Du va Ta Huy Thinh (2009) [13].
2.4. Phan tich va xtt Iy s6 liéu

Céc chi s6 sinh hoc dugc stt dung nham xac
dinh, giai thich va danh gia khu hé con trung Riung
ngap man Can Gio gém 2 chi s6 Shannon Wiener
(F) va uu thé Simpson (D). Dit lieu thu thap duoc
téng hop xtt ly thong ké bang phian mém
BioDiversity Professional 2.0 va Statgraphics XIX
(Version thir nghiém).

Chi s6 da dang Shannon Wiener (H’): Pugc st
dung @€ tinh toan mutc d6 da dang ctia khu hé con
trung trong hé sinh thai vi chi s6 nay tinh dén do
giau va phong phu cta ting loai trong cac hé sinh
thai khac nhau. Chi s6 nay tang khi c6 nhiéu loai
doc dao hay do giau c6 cua loai l1on. Cong thirc
tinh chi s6 da dang Shannon Wiener (H’) nhu sau:

H =_/_T_.'_=‘1n'_=‘

Trong d@6: H 1a chi s6 da dang sinh hoc
Shannon; S 1a s6 loai - duoc goi la do giau cé caa
loai; N 1a téng s6 ca thé cac loai trong quan xa; n;
la téng s6 ca thé loai I; n,/N 1a ty 1é téng ca thé cua
loai i so voi tong so6 ca thé cac loai.

Chi s6 wu thé Simpson (D): Xac dinh loai vu
thé va str dung trong viéc theo doi moi truong. Khi
chi s6 wu thé D tang nguoc lai da dang giam, vi thé
chi s6 vu thé D c6 hiéu qua trong viéc danh gia tac
dong ctia moi truong.

Do n,(n,—1)

Cong thic:D =" p? NV D)

i-1

hay

Trong d6: n, 1a s6 luwong ca thé ctia loai I; N 1a
téng so6 luong cac loai trong quan xa; D 1a chi so
ctia loai vu thé vaco giatri (0<D <1).

S6 lieu va két qua duoc trinh bay trén phan
mém Microsoft Word va Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phéan lodi cén triung trong Rimg
ngap min Can Gio

Két qua diéu tra ghi nhan duoc 374 loai con
trung da xac dinh duoc 49 ho thuoc 10 bo, 164 loai
chua nhan dang dugc. Trong d6, bo Lepidoptera
va Hymenoptera c6 so luong loai 16n nhat va gap
thuong xuyén & hau hét cac sinh canh voéi so luong
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va Neuroptera 1a nhitng b6 c6 so luong loai bat gap
it nhat chi chiém ty 1é 1an luot 1a 2,1%, 1,3% va 0,5%.

loai lan luwot 1a 114 (chiém 30,5%) va 93 (chiém
24,9%). Trong khi @6, cac b0 Mantodea, Blattodea

Béng 2. Thanh phén va s6 lugng loai thudc cac bo con tring ghi nhan trong nghién ctu

STT Bo Ten Viet Nam | So6 ho daxacdinh | So6 loai Ty le (%)
1 Blattodea 2 5 1,3
2 Coleoptera Canh cung 9 45 12,0
3 Diptera Hai canh 5 24 6,4
4 Hemiptera Canh ntra 4 40 10,7
5 Hymenoptera Canh mang 7 93 249
6 Lepidoptera Canh vay 9 114 30,5
7 Mantodea Bo ngua 2 8 2,1
8 Neuroptera Canh gan 2 2 0,5
9 Odonata Chuén chudn 3 17 45
10 Orthoptera Canh thang 6 26 7,0

Téng cong 49 374 100,0

Béng 3. So sanh két qua nghién ctru véi cac hé sinh thai rimg ngap man trong va ngoai nudc

Tai lieu
STT Khu vue nghién cttu S6bo | Soho | So loai
tham khao

1 | Rumg ngap min & déng bang Niger, Nigeria 8 20 35 [14]
2 | Ring ngap man dao Hai Nam, Trung Quéc 11 72 219 [1]
3 gllﬁl'?ﬁzi tl(g)lr;1 ’IIl‘hlen nhién Dat ngap nuoc Tien Hai, 9 12 37 [15]
4 | Ring ngap man ven bién Dong Bac, Viet Nam - 67 [16]
5 | He sinh thai viing ctra song Pong Bac, Viet Nam - 36 [16]
6 | Trong nghién ctru nay 10 49 374
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Nhin chung khu hé con trung tai Ring ngép
man Can Gio da dang vé thanh phan loai hon
nhiéu khu vuc rimg ngap man, hé sinh thai ctra
song khac trong nudc ciing nhu trén thé gioi.
Thanh phan loai con trung ghi nhan duoc thuoc
cac bo nhu sau:

3.1.1. Bo Canh vdy Lepidoptera

Bo Lepidoptera duoc ghi nhan c6 thanh phan,

phan bo, mic do phong phu, da dang, do thuong
gap cao nhat trong cac bo ghi nhan duoc voi 114
loai. Trong b0 nay c6 2 nhéom lon la Buém ngay
(Rhopalocera) va Buom dém (Heteracera). Nhom
Buom ngay bat gap trong khu vuc nghién ctu
thuoc 5 ho: Nymphalidae, Lycaenidae, Pieridae,
Hesperiidae va Papilionidae.

Bang 4. S6 luong cac loai thuéc nhém Budém ngay tai khu viec nghién ciru

TT Ho Ten Viét Nam S6 luong loai
1 Hesperiidae Buom nhay 5
2 Lycaenidae Buom xanh 7
3 Nymphalidae Bu6m giap 18
4 Papilionidae Buém phuong 3
5 Pieridae Budm phan 6
Téng 39

Nhom Buom dém ghi nhan cé 75 loai, trong
d6 co 2 loai thuong gay hai trén ring non, c6 kha
nang gay hai thanh dich, xuat hién khong lién tuc,
bat gap sau 2 - 4 nam 1a loai 7rabala vishnou (sau

hai Ban chua) va Hyblaea puera (sau hai Mam
trang) (hinh la va b). Loai Attacus atlas (Buoém
dem atlas) 1a loai buém co kich thuoc lon nhat, day
1a loai hiém gap tai rimg ngap Can Gio (Hinh 1c).

Hinh 1. Hinh 4nh cac loai (a) Hyblaea puera (sau hai Mam tring), (b) Trabala vishnou (sau hai Ban
chua) va (c) Attacus atlas (Buém dém atlas)

3.1.2. Bo Canh mang Hymenoptera

Bo Hymenoptera duwoc ghi nhan c6 thanh phan,
su phan bo va do thuong gip nhiéu xép thu hai
trong khu vuc khao sat voi 93 loai. Tuy nhién, viéc
phan loai chung gap kha nhiéu khoé khan, do d6 chi
mo6i nhan dién duoc 7 ho, bao gobm: Ho Ong mat

(Apidae): 23 loai, ho Kién (Formicidae): 15 loai, ho
Ong bap cay (Vespidae): 8 loai, ho Ichneumonidae:
7 loai, ho Ong to vo (Sphecidae): 6 loai, ho
Scoliidae: 5 loai, ho Ampulicidae: 1 loai, s6 loai chua
nhan dang duoc 1a 28 loai. Hinh 3 mo ta mot so loai
thuoc Bo Canh mang Hymenoptera.
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|

Hinh 2. Hinh th)t s0 loai thuoc by Canh mang Hymeﬁoptea (a) Xylocopa caftra, (b) Xylocopa
pubescens (Ong bau) va (c) Xylocopa violacea (Ong bau den)

3.1.3. Bo Canh cung Coleoptera

s6 luong 33 loai thuoc 9 ho va 15 loai chua xac
dinh duwoc (Bang 5). Hinh 3 minh hoa hinh anh

‘BO Canh cung Coleoptera ghi nhan c6 thanh gt s¢ loai thuoc Bo Canh ctng Coleptera ghi
phan loai xép thit ba trong khu vire nghién ctu voi nhan duoc tai Ring ngap man Can Gio.

Béng 5. S6 luong loai trong cac ho thudc Bo canh cimg Coleoptera trong khu vire nghién ciru

TT Ho Teén Viet Nam S6 luong loai
1 Buprestidae B6 cui gia 1
2 Carabidae Bo chan chay 2
3 Cerambycidae Xén toc 11
4 Chrysomelidae Anh kim 2
5 Coccinellidae Bo rua 4
6 Curculionidae Bo voi voi 8
7 Lycidae 1
8 Scarabaeidae Bo hung 3
9 Staphylinidae Canh coc 1

Téng 33

Hinh 3. Hinh 4nh mot sé loai thudéc Bo Canh cimg Coleptera (a) Sagra femorata,
(b) Coccinellidae va (c) Cerambycidae

3.1.4. Bo Canh mira Hemiptera

Cing nhuw B6 Canh cting Coleoptera, Bo Canh
ntra Hemiptera phan bé rong rai ¢ trén can, trén
cac sinh vat khac, tang mun, trong dit nong va
duéi nuwde [17]. Tuy nhién, viéc phan loai chung
gap kha nhiéu kho khan. Vi thé, nghién ctru mai
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chi dimg lai & viec nhan biét va phan biét chiung
thong qua quan sat hinh thai, kich thuwéc, mau sic
dé theo doi mua hoat dong manh cta chang, méi
chi nhan dién duwoc vai loai trong téng s6 40 loai
thuoc Bo Hemiptera ghi nhan duoc tai khu vuc
nghién ctru. Hinh 4 minh hoa mot s6 loai thuoc Bo
Canh nita Hemiptera.
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3.1.5. Bo C4nh thang Orthoptera

Tai Ring ngap min Can Gio, nghién ctu da
ghi nhan mau vat va hinh anh ctia 26 loai ctia Bo

WI’I"I‘H [ T e g g

Ca i e e 51 2030 g st
B Canh thang Orthoptera
Bang 6. S6 liong loai va ho thugc Bo Orthoptera
TT Phan bo/Ho Teén Viet Nam S6 luong loai
I | Phan bo Caelifera Phan bo Chau chau 16
1 Ho Acrididae Ho Chau chau 11
2 Ho Tetrigidae Ho Chau chiau ma 2
3 Ho Pyrgomorphidae Ho Cao cao 3
Il | Phan bo Ensifera Phan bo Dé 9
4 Ho Tettigoniidae Ho Sat sanh 5
5 Ho Gryllidae Ho D& mén 3
6 Ho Gryllotalpidae Ho Dé diii 1
Chua xac dinh 1
Téng 26
3.1.6. Bo Hai canh Diptera biét va phan biét ching thong qua hinh thai, kich

Nghién cttu da ghi nhan mau vat va hinh anh  thudc, mau sic dé theo doi mua hoat dong cta
cua 24 loai thuoc Bo Hai canh Diptera. Tuy nhién, chdng va ciing chi méi nhan dién duoc vai loai
viéc phé loai chung chi moi dimg lai & viec nhan  trong téng so loai ghi nhan duoc.

¥
-~ F

Hinh 6. Hinh dnh mot s6 loai thuéc B6 Hai canh Diptera
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3.1.7. Bé Chuon chuon Odonata

Trong khu vuc nghién ctru, Bo Chudén chuon
Odonata duoc ghi nhan c6 17 loai, gom 2 Phan bo
Chuon chuén ngo6 Epiprocta (14 loai) véi nhiéu
loai c6 kich thudc tir trung binh dén 16n va Phan
bo Chudn chuédn kim Zygoptera (3 loai) cé kich
thuéc rat nho. Cha yéu cac loai thuoc ho
Libellulidae (13 loai), 3 loai thuoc ho

Coenagrionidae va loai Anax imperator (Chudn
chuon hoang d@é xanh) thuoc ho Aeshnidae duoc
meénh danh 1a loai to 16n nhat thé gisi [18]. Mot s6
loai thuong xuat hién thanh dan nhé dén lon, doi
Iic 2 - 3 loai cung gop thanh dan, chung bay trén
khong hoac phia trén tan cay c6 nhiéu con triung
nhd. Hinh anh mot so6 loai thuoc Bo Chudn chuon
Odonata bat gap duoc trong hinh 7.

Hinh 7. Hinh 4nh (a) Orthetrum sabina (Chuén chuén trau); (b) Rhyothemis variegata (Chudn chuén
canh buém) va (c) Agriocenemis pygmaea

3.1.8. Bo Bo ngua Mantodea

So véi cac bo cung xuat hién trong khu vuc
nghién ctu thi Bo Bo ngwa Mantodea cé thanh

3.1.9. B Blattodea

B¢ Blattodea chua duoc nghién cttu nhiéu vé
thanh phan cta chung trong hé sinh thai Rimg
ngap man Can Gio, diéu tra ghi nhan c6 4 loai
gian. Riéng do6i voi s6 luong t6 moi xuat hién trong
cac tuyén diéu tra dinh ky, nghién cttu moi chi
dumg lai & viéc xac dinh s6 t6 moi ma chua xac
dinh so6 luong loai. Khao sat thuc dia cho thay, méi

\
“f.—i. |

phan, phan bo va do thuong gap & muc thap so voi
cac bo khac. Két qua ghi nhan su hién dién ctia 8
loai Bo ngua véi nhiéu hinh dang, kich thuoc khac
nhau.

Hinh 8. Hinh 4nh mot s6 loai thuOc Bo Bo ngura Mantodea

thuong xuat hién nhiéu & cac u dat, tuyén duong
mon c6 nén dat cao trong rimg va cac khu vuc
rirng trong c6 nhiéu cay gia.

3.1.10. Bo Canh gian Neuroptera

Trong nghién ctu nay, B Canh géan
Neuroptera ghi nhan duoc it nhat chi c6 2 loai doc
cac tuyén diéu tra.
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(a) (G

Hinh 9. Hinh 4nh mét s6 loai thuc bo Canh gan
Neuroptera (a) Chrysopa oculatz;
(b) Distoleon annulatus

S6 luong loai

Trong d6, loai Chrysopa oculata (hinh 9a) ghi
nhan voi s6 luong ca thé 16n va phan bo rong, gap
& hau hét cac khu vuc diéu tra (10/12 tuyén).
Trong khi d6, loai con lai Distoleon annulatus
(hinh 9b) lai rat hiém gap.

3.2. Bién dong s6 luong loai bat gip qua cac
nam

400
300 286 .
206
200 153 128 164
- I I I I
0
2017 2018 2019 2020 2021 2022
® S§ lugng loai Nim

Hinh 10. S6 lrong loai con triing ghi nhan trong cac nam 2017 - 2022

So6 lwong loai con trung da ghi nhan duoc co
st bién dong qua cac nam, trong d6 nam 2020 ghi
nhan nhiéu nhat voi 286 loai va nam 2019 ghi nhan
it nhat voi 128 loai. Tuy nhién, két qua kiém dinh
khong co6 su khac biét vé mat thong ké & mtc y
nghia 95% (P, =0,4656 > 0,05).

3.3. Chi s6 sinh hoc

Két qua tinh toan mirc do da dang ctia quan xa
cho thay, chi s6 Shannon Wiener (') tinh theo so
luong loai va so luwong ca thé trung binh ctia cac
tuyén diéu tra 1a 3,42 + 0,23 (Bang 7), trong d6
tuyén 10 da dang cao nhat voi H' 1a 3,79 va tuyén
12 it da dang nhat véi H' 1a 3,02. Tir két qua tinh
toan cho thay, tat ca cac tuyén va khu hé con tring
Rimng ngap man Can Gio c6 muic do da dang cao.

Két qua khao sat thuc dia ciing chi ra tat ca cac
tuyén diéu tra déu bat gap tir 9 - 10 bo con trung,
trong d6 4/12 tuyén (33,3%) bat gap 10/10 bo va
8/12 tuyén (66,7%) bat gap 9/10 bo.

Chi s6 uu thé Simpson (D) cung céap thudc do
veé su da dang phong phu hay ngang nhau gitta cac
loai trong hé sinh thai. Trong nghién ctru nay, két
qua tinh toan chi s6 Simpson trung binh 1a 0,043 +
0,010 gan voi 0 hon so véi 1, cho thay khu hé con
trung tai Rimg ngap min Can Gio c6 su uvu thé.
Trong do, tuyén 10, tuyén 8 va tuyén 3 co su uu
thé cao nhat voi gia tri chi s6 D tinh toan duoc lan
luot 1a 0,028, 0,032 va 0,034; nguoc lai tuyén 12 (D
= 0,061) va tuyén 6 (D = 0,056) co su uvu thé thap
nhat trong cac tuyén diéu tra (Bang 7).

Bang 6. Chi s4 da dang Shannon Wiener (H’) va chi s6 tru thé Simpson (D)

" Trung
Tuyén| 1 2 3 4 5 6 7 8 9 10 11 12 binh
3,42 +
H |319| 3551 | 3,64 351 3,38 | 3,14 | 3,40 | 3,66 | 347 | 3,79 | 3,38 | 3,02 023
0,043 +
D 10,052 0,044 | 0,034| 0,040| 0,047 | 0,056 | 0,042 | 0,032 0,039| 0,028 | 0,045 | 0,061 0.010
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Hinh 11. So @6 thé hién su twong dong vé thanh phan loai con tring gitta cac tuyén diéu tra

Hinh 11 cho thiy, cac tuyén diéu tra co su
tuong dong vé thanh phan loai tir 35,7 - 60,2%, tach
thanh 3 nhom va 2 tuyén (tuyén 1 va 10) nam
riéng biét it twong déng voi cac tuyén khac. Chi co
tuyén 3 va 9 twong dong voi nhau nhat (trén 60%),
tat ca cac tuyén con lai déu co6 muc tuong dong
duoi 60% (tir 35,7 - 58,8%). Két qua tinh toan phu
hop véi su giong hay khac nhau cta kiéu hién
trang, thanh phan loai thuc vat va khoang cach
gitta cac tuyén.

3.4. Panh gia vai tro ciia cAc nhom loai trong
hé sinh thai

Con trung la mot mat xich thap, dong vai tro
quan trong trong chudi thic dn, c6 moi quan hé
mat thiét vdi su phat trién cua thuc vat va dong vat
khac [19].

- Bo Lepidoptera: Giai doan au triing nhiéu loai
gay hai cho thuc vat, nhung khi treéng thanh lai la
tac nhan thu phan cho cac loai thuc vat rimg ngap
man [19].

- Bo Hymenoptera: La tac nhan thu phan cho
nhiéu loai thuc vat, mot s6 loai san moi, au triung
ky sinh trén nhitmg loai con trung khac la thién
dich goép phan khong ché su bung né sé luong cia
cac loai gay hai [20].

- Bo Coleoptera: Nhiéu loai co giai doan au
trung duc pha g6, than cay, an 14, ngon cay [19].
Nghién ctru da xac dinh dwoc cac loai con trung
gay hai cay g0, an 14, au trung cét vo, duc gb gay
rong rudt, lam hong ngon cac loai cay ho
Arecaceae (Cau dtra)... qua diéu tra ghi nhan
chung vit héa manh vao cudi mua kho va dau mua

mua (thang 3 dén thang 6), nhiéu ca thé trudng
thanh bay vao nha, van phong, cac khu vuc c6 anh
dén vao budi t6i. Dé tranh viéc gay hai cho cay
rimg, c6 thé xem xét viec st dung bién phap thu
gom chung bang bay deén va tieu diet dé khong
ché su sinh sdn qua muc ctia chung trén cac khu
rimg gid. Mot s loai con gay hai cho con nguoi
nhu Paederus fuscipes c6 kha nang tiét ra chat doc
gay bong da, phéng rop, lan rong khi ti€p xac va
bung cta loai Xén toc (Aegosoma sinicum) c6 thé
xit chat doc gay bong da. Nguoc lai, mot so loai
thuoc ho Staphylinidae (Canh coc) va
Coccinellidae (Bo rua) chang han nhu: Ophionea
nigrofasciata (Bo ba khoang), P. fuscipes cung voi
cac loai bo ruia c6 kha nang bao vé thuc vat rimg
ngap man thong qua kha ning san ray, rép (nhimg
loai chuyén hut nhya cta cac loai cay).

- B6 Hemiptera: La nhimg loai hut chich, hut
nhuya than, canh va qua, gay hai cho thuc vat, anh
hudéng dén sinh truong ctia qua, lam suy giam stc
song ctia cay va cé thé gay chét cay & cay than
thao, than bo, day leo. Mot so6 it trong cac loai
thudc bo nay con hut mau dong vat va con nguoi,
la vat trung gian truyén bénh [17], [19]. Qua
nghién ctu ghi nhan ching sinh san manh vao
mua mua (thang 5 dén thang 10). Bung nhiéu loai
c6 thé xit ra chat doc gay bong da, do do, viéc xac
dinh va nhan dang duoc chung trong hé sinh thai
rimg ngap man co6 y nghia quan trong dé canh bao
con nguoi can than trong khi tiép xtc va c6 thé
dinh ky theo doi mirc do sinh san cta chung dé
dua ra cac bién phap bao vé thuc vat thich hop,
nhat 1a tai cac khu vuc san xuat nong nghiép.
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- Bo Orthoptera: Hau hét cac loai thuoc phan
bo Chau chiu va ho Dé meén la nhimg loai an cac
phan canh, ngon va 14 non ctia cac loai rau co. Bén
canh d6 cac loai dé, diac biét 1a Dé trai con c6 vai
tro dao x4i, tao do xOp cho dat.

- Bo Odonata: C6 2 moi truong song, giai doan
chua trudong thanh chung la nhitng sat tht san moi
0 cac thay vuc nudc tinh hoac it dong, khi truong
thanh chung séng & can, thuong bay luon trén
khong dé sian bat cac loai con trung nhd hon
chung. Chuén chuon dong vai trd quan trong
trong viéc khong ché su bling nd vé s6 lwong cta
cac loai con trung khac, bdo dam su can bang
trong heé sinh thai duéi nudc va trén can.

- Bo Diptera: Au trung mot so loai gitt vai tro
phan huy xac ba dong thuc vat, gop phan lam sach
moi truong. Giai doan truong thanh mot so loai co
vai tro thu phén, hat mau dong vat va 1a vat trung
gian truyén bénh. Chung 1a ngudn thic an quan
trong cho nhiéu loai chim, éch nhai, dong vat thay
sinh va con trung khac [19], [21].

- B6 Mantodea: La dong vat sin moi, c6 vai tro
quan trong giup khong ché su bung né vé so luong
ctia cac loai con trung khac va ca doéng loai, bao
dam su can bang trong hé sinh thai.

- Bo Neuroptera: La nhimg ké sin moi pham
an, tdn cong hau hét cac con trung cé kich thudc
phu hop, dac biét 1a cac loai con trung nho nhu
ray, rép, tring va au trung cac loai con trung khac,
khi c6 mat do cao néu bi thiéu dn ching c6 thé tan
cong ca dong loai, gop phan quan trong trong viéc
kiém soat sinh hoc, khong ché su gia tang so
lwong qua miuc cta cac loai con trung, dac biét la
cac loai gay hai.

Nghién cttu ciing ghi nhan maéi 6 loai gay hai
chinh 14 Trabala vishnou gay sau hai Ban chua,
Hyblaea puera gay hai Mam  trang,
Rhynchophorus ferrugineus (Puéng) va Oryctes
rhinoceros (Bo hung té giac) gay hai trén ho
Arecaceae (Cau dwa), Aegosoma sinicum va
Macrotoma crenata gay hai trén Pudc doi. Theo
Pham Quang Thu (2016) loai Xyleutes sp. (gay u
buéu trén than, canh), Zeuzera conferta (duc doc
than) va Trirachys bilobulartus (giai doan 4au tring
duc than) gay hai tréen Mam tring va Puoc doi

[22]. Can c6 su quan tAm theo doi dinh ky dac biet
la mua sinh san, vii hoa cta cac loai nay dé chu
dong ung pho khi chung xuat hién voi s6 luong
16m.

4. KET LUAN

Nghién ctru budc dau vé da dang con trung
trong Rumng ngap man Can Gio ghi nhan duwoc 374
loai con trung & can, thudc 10 bo. Cac bo con trung
c6 thanh phan loai cao nhat va s6 luong ca thé bat
gap nhiéu nhat 1a bo Lepidoptera, Hymenoptera va
Coleoptera. Trong so cac loai ghi nhan duoc, c6 9
loai thugoc bo Coleoptera va Lepidoptera gay hai
cho Duéc doi, Mam trang, Ban chua va Cha la.
Loai Aegosoma sinicum duc than cay go, vii hoa
manh vao cuéi mua kho dau mua mua, vi thé can
tién hanh theo doi chu ky bién dong quan thé cta
ching dé cé bién phap phong tranh va ung pho
néu chung xuat hién voi so6 luong 16n. Bén canh
do, loai Attacus atlas 1a loai c6 hinh thai dep va
hiém gip can duoc chu trong bao vé. Két qua
nghién cttu cho thay, khu hé con trung tai hé sinh
thai Rimg ngap man Can Gi¢ da dang cao vé thanh
phan loai va c6 su khac biét theo ting kiéu tham
thuc vat & cac hién trang rumg. Chi s6 H’ trung
binh 1a 3,42, cao nhat ¢ tuyén s6 10 va thap nhat &
tuyén s6 12. Tat ca cac tuyén diéu tra déu cé su wu
thé cao, chi s6 D trung binh 1a 0,043, tuyén 10 cé
su uu thé cao nhat va tuyén 12 c6 su uvu thé thap
nhat.

Nghién cttu nay moi chi dimg lai & viéc diéu
tra, danh gia téng hop thanh phan va so6 luong loai
bang cac phuong phap thu bat, chup hinh don gian
dé xay dung co so dir lieu ban dau phuc vu cong
tac quan ly, gidm sat, bao vé va bdo ton hé sinh
thai ring ngap man ma chua cé cac nghién ctru
phan tich chuyén sau nhu diung ma ADN dé so
sanh dinh danh chinh x4ac d6i voi cac loai con
trung c6 ma ADN trén ngan hang gen. Bén canh
d6 thi pham vi, gi¢i han nghién ctru con han ché,
phuong phap nghién ctru chi phu hop véi cac loai
con trung hoat dong vao ban ngay, do dé con
nhiéu doi tuwong chua duwoc nghién ciu theo
phuong phap phu hop nhu con trung song & dat,
tham muc, thuay sinh, cac loai hoat dong vé dem,
cac loai c6 kich thuéc nho... vi thé, can c6 thém
nhiéu nghién cttu phu hop va chuyén sau vé cac
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doi tuong, khu vuc chua duoc nghién citu dé danh
gi4 toan dién, day du vé da dang con trung tai
Rimg ngap man Can Gio dé phuc vu cong tac quan
1y, bao vé va bao tén da dang sinh hoc.
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INSECT COMPOSITION DIVERSITY IN CAN GIO MANGROVE FOREST, HO CHI MINH CITY
Huynh Duc Hoan!, Dang Ngoc Hiep?!, Bui Nguyen The Kiet!

!Can Gio Protection Forest Management Board

Summary

The restored mangrove ecosystem creates favorable conditions for animals and plants to return
to life and develop, including insects. Conducting surveys on insect species composition on 12
routes of different habitats in Can Gio Mangrove Forest from 2017 to 2022. Record information
and collect specimens of all insects. Assess the insect flora through 2 diversity indicators:
Shannon Wiener (H) and Simpson dominance (D). The results of the study recorded 374
species, of which 10 orders and 49 families were identified. Lepidoptera and Hymenoptera have
the largest number of species, accounting for 30.5% and 24.9%, respectively, and are found
frequently in all habitats. Recorded 9 species of mangrove tree pests, 1 species of Attacus atlas
(Atlas moth) is a large and rare species. The flora in the Can Gio Mangrove Forest has high
diversity (mean H’ 3.42 + 0.23) and species dominance (mean D 0.043 + 0.010). The research
results are the initial database for the conservation of biodiversity in the Can Gio mangrove

ecosystem.

Keywords: Can Gio, insects, diversity, mangrove forest.
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