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TOM TAT

Nghién ctru nhdm dénh gié anh hudng clia chét diéu hoa sinh trudng va gia thé tréng dén ty 1& nay
mam va su sinh trudng ctia cay Nhau (Morinda citrifolia) trong giai doan cay con. Cay Nhau dugc
biét dén la loai dugc liéu cé gid tri sinh hoc va kinh té cao, song qua trinh nhan giéng hién con gap
nhiéu kho khan do ty 16 ndy mam con thap va cay con sinh trudng yéu. Trong nghién ctu nay, hat
giéng dugc tuyén chon va x{ ly bang céc chat diéu hoa sinh trudng nhu GA3 va a-NAA trude khi
gieo, sau do6 cay con dugc trong trén bén cong thiic gid thé dugc phdi tron tir dat sach, xa dira,
tro trdu, phan chudng, than sinh hoc, phan lan va NPK. K&t qua cho théy, khi hat tuci x( ly bang
GA3 gilp nang ty I& ndy mam lén dén 90% rit ngdn thai gian ndy mam con 6 - 7 ngay. Trong cac
cong thic gia thé, nghiém thiic NT3 (30% dat sach, 30% xa dra, 10% tro trdu, 20% phan chuéng,
5% phan 1an va 5% phan NPK) cho két qua vuat troi hon vé cac tiéu chi sinh trudng nhu sé |a dat
27,7 a/cay, s6 nhanh 4,75 nhanh/cay va chiéu cao cay dat 64,3cm sau 8 thang gieo tréng. Két qua
da cho thdy viéc két hgp x ly hat bang chat diéu hoa sinh trudng va st dung gia thé giau chat
dinh dudng hop ly la gidi phap ky thuat hiéu qua, gép phan nang cao chat lugng cay Nhau giéng
va hé trg phat trién ving trong dugc liéu bén ving.
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giau chat dinh dudng

DAT VAN DE

Céy Nhau (Morinda citrifolia) thu¢c chi Morinda, ho
Rubiaceae c¢6 nguoén gbc va phan bd cha yéu & viing
Dong Nam A dugc biét dén rong rii nhd cdc tng
dung trong y hoc, cong nghiép thuc phdm va cong
nghé sinh hoc!. V&i ham lugng hoat chit c¢é hoat
tinh sinh hoc quy nhu damnacanthal (tic ché té€ bao
dc tinh), scopoletin (chéng viém, chdng oxy hoa), an-
thraquinon (tic ché t€ bao 4c tinh) va proxeronine
(phuc héi va diéu hoa chiic ning t€ bao) 2. Trudc su
phét trién 16n ctia nganh y hoc va nhu ciu stt dung
thuc phdm, dugc phdm chiic nang ti thién nhién ngay
cang gia tang, cdy Nhau dugc quy hoach mé rong
trong tai nhiéu dia phuong. Tuy nhién, véi ngudn
giéng khong dat chit lugng, ty 1é ndy mam thdp, thoi
gian moc kéo dai, cay con yéu, dé nhiém bénh, giy ra
su lanh phi va lam chém tién d¢ san xut.

Nguyén nhan chinh tii dic diém sinh Iy ctia hat Nhau,
khi né c6 16p vo cling, dé roi vao trang thdi ngu
sau, kem vé6i di€u kién uom tréng chua dugc tdi
uu’. Trong khi d6, hdu hét ngusi trong van st dung
phuong phap uom truyén théng, khong xt ly hat va
dung nhiing gid thé nghéo dinh duéng, dan dén hiéu
qua nhan giong thap, chat lugng cay con khong dong

déu. Diéu nay can phai co giai phap ky thuat don gian,
chi phi thdp dé 4p dung cho n6ng dan nhung hiéu qué
cao d€ cii thién dong thoi ca ty 1é ndy mam va kha
nédng sinh trudng cay non.

Céc nghién ctiu hién nay cho thdy ring viéc xu ly hat
giéng bang chit diéu hoa sinh trudng c6 kha nang
thuc ddy phé vo, kich thich enzyme noi sinh, giup hat
nay déu va nhanh hon*°. Bén canh dé, viéc st dung
gid thé trong phtt hop cling ¢6 thé cai thién r6 rét qud
trinh phat trién bo ré, than 14 va nhanh & cay dugc
lieu®’. Dui vay, hién vin chua c6 nhiéu nghién ctu
hé thong va ddy du nao vé sy két hgp gitia phuong
phaép gieo hat bang chét diéu hoa sinh trudng va cong
thic gia thé phu hgp déi véi cdy Nhau, mot ddi tugng
dugc liéu quan trong nhung chua dugc ddu tu bai ban
trong giai doan san xudt giéng. Trén co s¢ do, dé tai
thuic hién véi muc tiéu danh gia nhiing anh hudng ctia
chét diéu hoa sinh trudng dén ty 1é ndy mam va anh
hudng ctia cic cong thiic gid thé dén su sinh trudng
cay Nhau trong giai doan céy con, ti d6 dé xuit giai
phép ky thuat pht hop, gitp gép phan khac phuc tinh
trang thiéu giéng, nang cao nang sudt trong Nhau va
phuc vu phét trién viing nguyén liéu dugc liéu chét
lugng cao tai Viét Nam.

Trich dan bai bao nay: Héng Loan T T, Quang Huang P, Phuang Duyén P T, Hanh Nguyén N T, Quéc Cudng
P. Nghién citu anh huéng ctia chit diéu hoa va gia thé dén su sinh trudng ctia cady Nhau (Morinda
citrifolia) trong giai doan cay con. VNUHCM J. Environ. Earth Sci. 2026; 10(2):1355-1362.
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PHUONG PHAP NGHIEN CUU

Vat liéu nghién ctu

Céay Nhau giéng dugc ldy ti Trung tdm Gidng Cay
trong, Vat nudi va Thay sin (huyén Binh Chanh,
Thanh ph6 H6 Chi Minh) cung cép; tuyén chon cay
me c6 do tudi tit 5 dén 6 tudi, ciy di ra qua, hinh thai
than va tan la dep, can d6i, sinh trudng trén mic trung
binh, sai qua.

Chait diéu hoa sinh truéng (PHST) thuc vt bao gom
-NAA, GA3 dugc pha thanh cdc ndng d6 thich hgp
trong nghién ctu.

Gid thé bao gom dat sach Tribat, xo dia, tro trdu, than
sinh hoc, phan chudng (ph4n bo hoai), phan l4an, phan
NPK (thanh phin NPK: 16-16-8).

Phuong phap nghién ctu

Phuong phdp chudn bj hat giéng cdy Nhau
Céy me da qua tuyén chon, d6 tudi trung nién, ciy da
ra qua (sau 5 - 6 ndm), hinh thai than va tén 13 dep,
can doi, sinh trudng tot, it sdu bénh hai va sai qua.
Khi qué hat c6 ddu hiéu chin hinh thdi hay chinh sinh
ly (vo, qua/hat d6i mau sic). Hat chic ciing, dong déu
kich thudc, mau sic, khong sau bénh, phoi, mam hat
phét trién ddy dt. Ngam qué nhau chin trong nudc,
sau d6 cha xét, dai 14y hat t6t r6i hong phoi duéi nang
nhe cho khoé rdo. Bao quan hat chua dung t6i bang tai
gidy bén ngoai boc tti nylon dip miéng.

Phuong phdp chudn bi gid thé

Céc thanh phan gia thé don 1é dugc xt ly so bd nhim
dam bao vé sinh va chét lugng. Xo diia dugc ngam
voi, xa chat va phoi kho. Than sinh hoc dugc ngdm
nudc néu can d€ trung hoa do kiém. Phan chudng
sti dung 1a loai da u hoai ky vé6i Trichoderma trong
thai gian tit 45-60 ngay nham ting hoat tinh vi sinh
va giam mam bénh. Phan lan va NPK dugc st dung &
dang bot min hodc hat nho va trdn truc tiép vao hon
hgp kho.

Khdo sdt anh huéng cua chdt diéu héa sinh
trudng dén ty Ié ndy mam

Thi nghiém dugc thuc hién & khu nha luéi tai Trung
tdm Cong nghé sinh hoc Thanh phé H6 Chi Minh.
Nghién ciu nham xac dinh anh hudng ctia chat kich
thich sinh truéng o-NAA, GA3 dén ty 1¢ nay mam
ctia hat. Hat giéng dugc ngdm & nhiét d¢ 40°C, trong
6 gi6 & b€ 6n nhiét, cac nghiém thic thi nghiém b6
sung o--NAA, GA3 & 3 ndng do khac nhau lan lugt
100ppm, 150ppm, 200ppm va nghiém thtic d6i chiing
(PC) khong xti ly chit DHST. Thi nghiém dugc bd
tri theo khéi ki€u hoan toan ngau nhién (RCBD), ba

lan Iap lai. Moi l4n l3p lai dugc bé tri 20 chau/cong
thiic/1an ldp lai, mdi chdu dugc ddnh ddu theo mobi
nghiém thiic. Két qué thu nhén dugc ddnh gid dua
trén chi tiéu ty 1¢ ndy mam (%) sau 10, 20, 40 ngay
gieo hat. Lua chon nghiém thtc cho ty 1é€ ndy mam
cao nhat cho khao st tiép theo.

Khdéo sdt anh huéng ctia gid thé tréng dén su
sinh truéng va phdt trién cia cdy Nhau giai
doan cdy con

Nghién ctiu nhiam xdc dinh loai gid thé phut hop cho
su sinh trudng va phat trién ctia cdy con. Thi nghiém
bao gém 4 nghiém thiic st dung cic thanh phén gid
thé khac nhau theo ty 1é phan trim (%w/w):

NT1 (béi chiing): 40% dat sach, 30% xo diia, 10% tro
trdu va 20% phéin chudng.

NT2: 40% dat sach, 30% xo diia, 5% tro trau, 20%
phén chuéng va 5% phén lan.

NT3: 30% dat sach, 30% xo dtia, 10% tro trau, 20%
phan chuong, 5% phén lan va 5% phan NPK.

NT4: 40% dat sach, 30% xo dita, 10% than sinh hoc,
15% phén chuodng va 5% phén lan.

DPugc bé tri theo khéi hoan toan ngiu nhién (RCBD),
ba lan ldp lai. M6i 1an ldp lai dugc bé tri 20 chau/cong
thic/lan lap lai, moi chau dugc dénh ddu theo méi
nghiém thic. Theo doi chi tiéu vé chiéu cao cdy, s6 14,
phén nhanh va ty 1¢ s6ng sau 2,4,6, 8 thang gieo trong.

X ly sé liéu

S6 liéu dugc xu ly bang phdn mém Microsoft Excel
365 va phdn mém thong ké IBM SPSS Statistics 22,
stt dung phuong phap thdng ké phan tich phuong sai
(Analysis of Variance, ANOVA) va kiém dinh LSD
(Least— Significant Difference) d€ két luén vé su sai
khéc gitia trung binh cac nghiém thuc.

KET QUA NGHIEN CUU VA THAO
LUAN

Anh huéng cta chat diéu hoa sinh truéng
dén ty l1é ndy mam

Cac hat dugc ngam trong vong 6 gio 6 40°C trong
bé 6n nhiét. Nong do xu ly hat giéng véi o-NAA,
GA3 dugc thuc hién nhu mo ta trong phan bé tri thi
nghiém. Sau d6, hat dugc gieo xu6ng dt 4m. D liéu
vé€ anh hudng clia cdc ndng do khac nhau clia -NAA,
GA3 dén sy ndy mam cua hat nhau dugc trinh bay
trong Bang 1.

Theo nghién ctiu ctia Vit Huong Giang va cdng su
(2015), hat Nhau tuoi (Hinh 1A, B) c6 thoi gian nay
mam ty nhién rit cham, thong thudng chi bat dau sau
khoing 120 ngay ké tii khi gieo®. Diéu nay gy tré
ngai ddng ké trong qua trinh nhén giéng va san xuit
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Bang 1: Anh huéng cia chat diéu hoa sinh trudng dén ty 1& ndy mam cay nhau

S Noéng do (ppm)
o-NAA GA3

1 0 0

2 100 0

3 150 0

4 200 0

5 0 100
6 0 150
7 0 200

Ty 1é nay mam (%)

10 NSKG 20 NSKG 40 NSKG

0 17,824 + 1,42 47,28F 40,77
0 32,98 + 1,95 64,24° + 1,34
0 33,21¢ + 0,83 64,92¢ + 0,92
0 33,56 + 1,04 68,67 & 1,02
0 56,217 + 2,27 73,71¢ + 1,53
0 57,83" + 1,14 77,35 £ 2,37
0 63,46% + 0,84 86,299 + 2,19

Ghi chii: Cdc gid tri trong bdng la trung binh ctia 3 ldn lap lai. Cdc gid tri trong cimg mot cot ciing mau tu (a, b, ¢, d, e,...) khdc biét khong cé y

nghia théng ké 6 do tin cdy 95%.
[Nguodn: Nhom tac gia]

Hinh 1: Hat Nhau tir x(r ly hat bang chat diéu hoa sinh trudng, kha nang ndy mam va kha ndng ndy mam ctia cay
con theo thi gian. (A. Trai Nhau chin; B. Hat Nhau tuoi; C. Nay mam ctia hat Nhau; D. Qué trinh nhdy mam cda cay

theo thai gian). [Nguén: Nhom tac gial

dai tra cdy Nhau. Tuy nhién, viéc a4p dung cac bién
phap xti Iy hat trudc khi gieo da chiing minh hiéu qua
trong viéc rut ngin thoi gian va ting ty 1é ndy mam.
Cu thé, nghién ctiu ctia Karnam va cong sy (2011) cho
théy, ngdm hat kho trong dung dich chat kich thich
sinh trudng gitp gidm thoi gian ndy mam xudng chi
con 4 - 6 tudn (28 - 42 ngay) ?, trong khi Peter va cong
su (2018) bédo cdo rang hat ldy tit qua chin tuoi khi
dugc xti Iy tuong tu c6 thé ndy mam chi sau 3 - 5 tudn
(21 - 35 ngay) '°. Do d6¢, tai nghién ctu, & méc 10
ngay sau khi gieo, hat nhau déu chua ndy mam & tét
cac cac phuong phap xt ly, diéu nay phu hgp véi dac
diém sinh ly ctia hat Nhau c6 thoi gian nga kéo dai
(seed dormancy). Tuy nhién, ti ngay thit 20, nhém

d6i chiing khong xti ly bat dau xuét hién ty 1é ndy mam
& muc thép, chi dat 17,82%, cho thdy qud trinh nay
mam ty nhién dién ra rit chdm (Hinh 1C, D). Két qué
nay phtt hgp véi cac cong bo két qua nghién citu trong
va ngoai nuéc.

Tai ngay 20, khi 4p dung dung dich o-NAA & cac ndng
d6 100, 150 va 200 ppm, ty 1é ndy mam tang lén ding
ké, dao dong tir 32,98% dén 33,56%. Dén ngay 40, ty1é
nay tiép tuc tang va dat tli 64,24% dén 68,67%. Trong
khi d6, xtt Iy bing GA3 cho thdy hiéu qua vugt trdi
hon 16 rét. O céac néng do tuong tu (100, 150 va 200
ppm), ty 1é ndy mam sau 20 ngay da dat tit 56,21% dén
63,46% va tang lén 73,71%-86,29% sau 40 ngay. Dic
biét, GA3 & ndng d6 200 ppm gitp dat ty 1é ndy mam
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cao nhét (86,29%) va c6 su khdc biét c6 y nghia théng
ké so v&i cdc nhom khéc, nhdn manh vai tro cia GA3
trong viéc pha v& trang thai nga cta hat va kich hoat
qua trinh trao d3i chit ndi tai.

Két qua nay cho thdy GA3 da ching minh c6 kha ning
kich thich ndy madm manh & nhiéu loai thuyc vat bing
cach thuc ddy phan giai tinh bot va lam mém 16p vo
hat!'!. Mot nghién ctiu gin day clia Afolabi va cong
su (2023) vé cay Nhau cho thdy ring xu ly hat bing
GA3 & néng dd cao gitp ting ddng ké ty 1é ndy mam
(trén 80%) trong vong 30 - 40 ngay '2. Nghién ctiu clia
Vidyarthi va cong su (2022) thdy dugc hiéu qua ctia
-NAA trong ting ty 1é ndy mam nhung nhdn manh
ring GA3 van vuot troi hon trong viéc rut ngén thoi
gian 3.

Tl d6 c6 thé khéng dinh, két hop gitta viéc stt dung hat
tuoi va xt ly bing GA3 (dic biét 6 néng do 200 ppm)
1a mot phuong phép hiéu qua, gitp ting ty 1é ndy mam
khoang 17,62% so vé6i ddi chiing va rut ngan dang ké
thai gian ndy mam xudng con 3 - 4 tudn. Diéu nay
mo ra huéng ting dung kha thi trong cai thién giéng
va tang ning suft trong san xudt cdy Nhau. Tai nghién
ctiu, cac céy tli nghiém thic GA3 200 ppm tiép tuc st
dung trong khéo sat anh hudng cua gid thé trong dén
su sinh trudng va phat trién cta cay Nhau giai doan
cay con.

Chisé héaly ciia gia thé trong cay Nhau giai
doan cay con

Cac thanh phan cua gia thé dugc xi ly va tron déu
trén nén dat trai bat theo ty 1¢, tron cic nguyén liéu
kho trudc, m sau. Sau d6, dugc dem di phéan tich
thanh phan héa ly ctia gia thé ctia cac nghiém thuic.
Céc cong thiic gid thé (NT1 dén NT4) dugc phéi tron
tit cac nguyén liéu phé bién nhu dit sach, xo diia, tro
trdu, than sinh hoc, phan chuéng hoai muc va mét s6
loai phan bén v6 co nhu lan va NPK. Két qua phan
tich cho thdy méi cong thiic déu mang dic diém riéng
vé dac diém hoéa ly, anh hudng truc tiép t6i chit lugng
gia thé€ (Bang 2). Cong thtc NT1, gom dat sach, xo
duia, tro trdu va phan chudng. Péy la cong thiic phdi
tron truyén théng, c6 pH trung tinh (7,0 & 0,1) va do
man vita phai, nhung lai han ché vé€ mat dinh dudng,
dac biét 1a ham lugng dam (0,43 & 0,023%) va lan
(0,16 £ 0,012%). NT2 dugc cai tién nhe khi b6 sung
phén lan thay thé mot phén tro trdu, nho d6 tang dang
ké ham lugng phosphorus (0,4° + 0,043%) va do 4m
(11,75% 4 0,2%), tao diéu kién thuén lgi cho su phét
trién ctia bo ré trong giai doan dau.

Ngudc lai, NT3 la cong thtic giau dinh dudng, dugc
b6 sung ca phan lan va NPK. Diéu nay dugc phan dnh
10 qua cac chi s6: dam (0,68 £ 0,077%), 1an (0,53 +

0,02%), kali (1,01%) va chat hiiu co (30,47) déu 6 muic
cao nhét. Tuy nhién, gid thé nay ciing c6 EC cao hon
hén cac cong thiic khac 1én dén 0,81 4+ 0,1mS/cm,
nén cdn cén thin khi st dung cho cay con hoic hat
giong mai gieo. Cudi cling, cdng thiic NT4 thay thé
tro tru bing than sinh hoc — mot vat liéu c6 kha ning
cai tao dit lau dai. NT4 c¢6 do pH cao, chit hiu co
doi dao, nhung lai ¢6 ty 1&€ C/N vugt ngudng t6i uu
(27,56), dé dan dén hién tugng ciy bi thiéu dam néu
khong b6 sung thém.

Anh huéng ciia gia thé trong dén su sinh
truéng va phat trién cia cdy Nhau giai doan
cay con

Anh huéng cia gid thé trong dén sé Id cia cdy
Nhau giai doan cdy con

Bang 3 cho thdy su anh hudng cta cac nghiém thic
gid thé phoi tron dén s6 14 ctia cay Nhau trong giai
doan cay con. O nghiém thiic d6i chiing (NT1), cong
thic thi€u phin bon khodng, din dén dinh dudng
téng thé thip, nhit 13 dam - vén 1a yéu td quan trong
trong viéc thuc ddy ting trudng than va ld. Két qua
cho thdy NT1 c6 s6 14 thdp nhat tai moi thoi diém, chi
dat 12,27 + 1,21 1a/céy tai thoi diém 8 théng sau gieo
trong (TSGT) - phan 4nh t6c¢ d6 phat trién cham, han
ché vé sinh trudng tan l1a. Tai nghiém thic 2 (NT2)
b6 sung thém phén lan vao nén cua NT1. Tuy gitp
cai thién kha ning phat trién bo ré va ting nhe s6 13,
song tdc do ting trudng van chua manh do ham lugng
dam va kali con han ché. Té6i thang thd 8 tai NT2, cay
chi dat trung binh 18,8¢ & 1,14 la/cay - t6t hon NT1
nhung van thip hon nhiéu so v6i NT3 va NT4. Lan
chi dong vai tro chinh & giai doan phian héa mam hoa
va phit trién ré, chua du dé kich manh sinh truéng 14
néu khong cé sy hé trg clia N va K14,

O NT3 két qua cho hiéu qua vugt trdi vé s 14 trung
binh tai tiing giai doan phét trién. Cu thé, s614 ting tu
3,34 £ 0,14 1d/cay (2 TSGT) lén 27,7¢ £ 1,05 la/cay
(8 TSGT), cao gan gip 2 - 2,5 1an so véi cong thiic
d6i chiing NT1. Viéc b6 sung phan NPK giup ting
cudng ngudn dam va kali - hai yéu t6 dong vai tro
chinh trong hinh thanh mé phan sinh va sy mé rong
ctia t€ bao 14. Su khdc biét nay phit hgp véi nhén dinh
ctia Reddy va cdng su (6), khi két hgp biochar va NPK
da gitp ciy Nhau phat trién manh vé tan 14 va sinh
khdi trong diéu kién nhiét d6i. Bén canh d6, NT4 -
cong thiic ¢6 bé sung than sinh hoc ciing dat két qua
cao, v6i s6 14 trung binh & thdng thii 8 1a 24,1 41,43
la/cay. Than sinh hoc khong truc tiép cung cép dinh
dudng nhung c6 vai tro gilt nude, 6n dinh pH va hép
phu chdt doc - tit d6 tao diéu kién thuan lgi cho cay
phat trién déng déu®'>. Hiéu qua viéc b8 sung phan
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Bang 2: Chi sé héa ly cia gia thé trong cay Nhau giai doan cay con

STT Chi tiéu phan tich ~ Pon vi Gia the
NT1
chting)
1 pHH, 0 (1:5) - 7,0° £ 0,1
2 Do 4m % 11,6 £0,1
3 EC mS/cm 0,63+ 0,1
4 Ty trong g/ml 0,92" £ 0,073
5 Cacbon hiiu cd % 8,9¢ £ 0,089
(0C)
6 Ham lugng chit % 19,58
hitu co (OM)
7 Pamtdngsé (N%) % 0,43¢ + 0,023
8 Ty lé C/N - 20,70
9 Lan t6ng s6 (P%) % 0,16° 0,012
10 Kali t6ng s6 (K%) % 0,91

(boi

NT2 NT3 NT4

6,8° & 0,03 722 +0,1 7,887 + 0,09
11,75 + 0,2 11,15¢ 4 0,11 11,4 +0,1
0,68” + 0,07 0,81¢ + 0,1 0,614 £+ 0,1
0,94™ + 0,04 0,9 4 0,01 0,92 + 0,024
9,08 + 0,1 13,85 £ 0,091  12,4" +0,12
19,8 30,47 27,28

0,46° £ 0,1 0,68 =+ 0,077 0,45 + 0,1
19,57 20,37 27,56

0,4% + 0,043 0,53% + 0,02 0,41° + 0,02
0,91 1,01 0,86

Ghi chii: Cdc gid tri trong bdng la trung binh ciia 3 ldn lap lai. Cdc gid tri trong ciing mot hang cimg mau tu (a, b, ¢, d, e,...) khdc bi¢t khong cé y

nghia thong ké 6 do tin cdy 95%.
[Nguon: Nhom téc gia]

khoang gitp d4y nhanh qud trinh hinh thanh 14, dac
biét 1a cing v6i qua trinh phan nhanh ctia cay. Do do,
viéc phét sinh nhdnh trén ciy dugc ddy manh sé giup
tang 1én dang ké s6 lugng 14 trén cay.

Anh hudng cua gid thé trong dén phdn nhdnh
ctia cdy Nhau giai doan cdy con

Duya trén dic diém cua than d€ phan biét cac kiéu
phén nhanh: Than phan nhanh luéng phan, Than don
truc va Than hgp truc. Trong d6, Than hgp truc 1a
hinh thic phan nhdnh & cay nhau: Thin ciy ngting
phat trién, canh moc theo hudng ctia thin cay roi
lai ngting phat trién. Canh sau lai tiép tuc moc theo
huéng ctia canh trude réi lai ngling phiét trién.

Két qua vé sy anh hudng ctia gid thé trong cay Nhau
trong giai doan cdy con dén s6 phan nhanh (s6
nhénh/cay) dugc thé hién & Bang 4. Céc cong thuc
gid thé déu cho théy sy dnh hudng nhit dinh dén sy
sinh trudng va phét trién trong giai doan ban dau. Cu
thé, sau 2 thing gieo trong, tit ca cic nghiém thic
déu chua c6 su hinh thanh phan nhénh, & giai doan
nay cay thuong c6 xu hudng phat trién bo ré va 14
méam. Tuy nhién, tii thang thi 4 sau gieo trd di, cé
st phan héa choéi bat dau xudt hién, dic biét 6 NT3
cho s6 nhanh trung binh cao nhit véi 2,12¢ + 0,01
s6 nhdnh/ciy va tiép tuc ting cao vao cac thang tiép
theo, dat 4,75¢ £ 0,1 vao thang thi 8 sau gieo trong.
Diéu nay phan anh vai tro quan trong ctia dinh dudng

khoang, dac biét 1a nito, kali va phospho trong qua
trinh phan héa chéi va phét trién canh cfp 1. O cac
nghiém thtc khdc tai thang thi 8 sau khi gieo trong,
nghiém thiic NT4 dat 3,220 + 0,11 nhanh/cay. ]
nghiém thtic nay, than sinh hoc khong cung cép truc
tiép chét dinh dudng cho ciy nhung giup gitt 4m, hdp
phu cdc chit c6 hai, dong thai cai thién ciu tric va
pH cua gia thé. Trong khi d6, NT2 thé hién hiéu qua
trung binh hon, véi 3,05 4 0,12 nhanh/ céy tai thang
thi 8 sau gieo trong. Ti nhiing két qua nay co thé
théy dugc rang dé cay Nhau phéin nhénh t6t va sém,
gia thé cin phai dugc b6 sung ddy du cic chit dinh
dudng, dic biét 1a nhom dinh dudng da lugng.

Két qua nay cing nhén thiy dugc s6 14 trén ciy thu
dugc & cac cong thic ty 1é thuan véi chi tiéu phin
nhanh & tat ca cac cong thiic gid thé. O méi giai doan,
nghiém thiic NT3 ludn c6 sy vugt troi ca vé s6 14 va
s0 phan nhanh so véi cac nghiém thiic khac. Su khac
biét biét nay cho thdy ring qua trinh phét trién choi
bén c6 lién quan mét thiét dén s6 14, do mdi nhanh
mdi déu la don vi sinh trudéng doc 14p, mang theo cum
14 riéng. Ngoai ra, xu huéng ciing thé hién ro qua
nghiém thiic NT4. Mic du khong gidu dinh dudng
nhu NT3, nhung nho nhiing tic dong cai tao ctia than
sinh hoc NT4 van c¢6 dugc nhiing két qua gan nhu
tuong duong véi NT3.
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Bang 3: S& 1a/cay ciia cdy Nhau trong cac giai doan cdy con

STT Gid thé S6 14/cay

2TSGT 4TSGT 6TSGT 8TSGT
1 NTI1 2,41% + 0,89 5,92¢ + 1,02 9,13 £ 0,78 12,27 £1,21
2 NT2 3,027 +0,12 6,34¢ + 0,76 11,03¢ = 1,03 18,8° + 1,14
3 NT3 3,347 +0,14 8,917 + 0,57 18,28 4+ 0,92 27,7% + 1,05
4 NT4 3,21% +0,38 7,44" + 0,88 14,25” 4+ 1,11 24,1” + 1,43

Ghi chii: Cdc gid tri trong bdng la trung binh ciia 3 ldn lap lai. Cdc gid tri trong cimg mot cot ciing mau tu (a, b, ¢, d, e,...) khdc biét khong cé y

nghia thong ké 6 do tin cdy 95%.
[Nguon: Nhom téc gia]

Bang 4: S6 phan nhanh (s6 nhanh/cay) ctia cdy Nhau trong cac giai doan cay con

STT Gid thé Phén nhénh (s6 nhanh/céy)

2TSGT 4TSGT 6TSGT 8TSGT
1 NT1 0 0,89¢ + 0,02 1,32¢ £ 0,02 2,04¢ + 0,01
2 NT2 0 1,23” 4 0,01 2,49” + 0,09 3,05” +0,12
3 NT3 0 2,12¢ £ 0,01 3,56% + 0,08 4,75 £ 0,1
4 NT4 0 1,78% + 0,09 2,377 4+ 0,04 3,220 40,11

Ghi chii: Cc gid tri trong bang la trung binh cia 3 lan lap lai. Cdc gid tri trong cing mot cit ciing mau ti (a, b, ¢, d, e,...) khdc biét khong c6 y

nghia thong ké & do tin cay 95%.
[Nguon: Nhom tac gia]

Anh huéng cua gid thé trong dén chiéu cao
cua cdy Nhau giai doan cdy con

Két qua sau 08 thang trong dugc trinh bay tai Bang 5,
chi tiéu theo doéi vé chiéu cao cay chiu anh hudng
dang ké bai cong thiic chia thanh phan phan bén
dinh duoig NPK. Cu thé, chiéu cao ciy & nghiém thuic
NT3 c6 b sung 5% lugng phan bon dalugng NPK dat
muc cao nhét 64,3% £ 4,01cm so v6i nghiém thtic d6i
chiing khéng b sung phan khoéngla 37,69 + 3,03cm.
Chiéu cao céy l4n lugt & nghiém thiic NT2 va NT4 la
52,1€ 4 2,59cm va 56,37 + 3,97cm. Piéu nay cho thiy
dnh hudng ctia than sinh hoc gitp tang chiéu cao ciy
trong nhung khéc biét khong cé y nghia thong ké so
v6i viée st dung tro trdu cung liéu lugng & Cong thiic
2 (Bang 5).

Két qua vé chiéu cao ctia cidy Nhau trong giai doan
cay con chiu anh hudng ro rét bsi thanh phan dinh
dudng va kha ning cai tao dat ctia tliing cong thiic gia
thé. Trong d6, nghiém thic NT3 giau dinh dudng
nhat véi sy két hgp gitia hiiu co (phin chudng) va
vO c¢d (NPK, lan) ludn cé két qua vé sinh trudng va
phat trién. Két qua vugt trdi nay c6 thé dén tit ngudn
dam cao - dong vai tro chinh trong viéc thuc ddy phan
chia t€ bao va kéo dai thén, lan hd trg phat trién ré,
gitp cdy hép thu nudc va khodng hiéu qua hon, kali
gitp van chuyén céc chit dinh dudng, ting cudng qué
trinh quang hop va diéu tiét nude trong mo thuc vat.

Ngoai ra, ¢ nghiém thic NT4, méc du khong c6 ham
lugng NPK cao nhung van dat dugc két qua tuong
d6i kha nhd ¢6 thanh phén than sinh hoc - mét chat
cai tao dat, duy tri do toi x0p va 6n dinh pH. Than
sinh hoc khong chi tao moi trudng thuén lgi cho ré
phét trién ma con tang kha nang hép thu dinh dudng
sdn c6 trong ddt, tit d6 gian ti€p hd trg cho chit ting
trudng. Do do, su két hop gitia cai tao vat ly nhu than
sinh hoc va cung cdp khoang chit nhu NPK 13 huéng
tiép can hiéu qua d€ ning cao sinh trudng cay Nhau
4 giai doan céy con, tao nén tang cho nang sut trai &
cac giai doan sau.

KET LUAN

Két qua nghién ctiu cho thdy, viéc gieo va xt ly hat
bang chat diéu hoa sinh trudng c6 anh hudng tich
cuc dén qua trinh ndy mam cta cdy Nhau. So véi
d6i chung khong xu ly, & nghiém thic xu ly bing
GA3 hay o.-NAA gitip ning cao ty 1é ndy mam tii muic
trung binh 66,7% dén 90%, dong thdi rut ngin dugc
thoi gian ndy mam tu 10 ngay xudng 6 dén 7 ngay.
DPong thai, cac cay con sau xt ly déu c6 mam va bd
ré khoe hon tao tién dé thuan 1¢i cho giai doan gieo
trong tiép theo. O giai doan nay, gia thé tréng déng
vai tro quan trong quyét dinh dén su sinh trudng ctia
cay Nhau trong giai doan cay con. Sau 8 thdng gieo
tréng, nghiém thic NT3 (30% dat sach, 30% xo dua,
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Bang 5: Chiéu cao ciia cdy Nhau trong cac giai doan cay con

STT Gid thé Chiéu cao cay (cm)

2TSGT 4TSGT 6TSGT 8TSGT
1 NT1 6,24° + 1,93 11,5294+ 1,04 24,937 + 2,43 37,67 + 3,03
2 NT2 7,01 + 1,13 15,22¢ 4 1,28 34,02¢ £ 2,19 52,1¢ £ 2,59
3 NT3 7,129 £ 1,25 23,89% + 1,34 48,92% 4 3,24 64,3% £ 4,01
4 NT4 6,78 + 1,49 19,03% 42,09 37,96" + 3,21 56,3" + 3,97

Ghi chii: Cdc gid tri trong bdng la trung binh ctia 3 ldn lap lai. Cdc gid tri trong cimg mot cot ciing mau tu (a, b, ¢, d, e,...) khdc biét khong cé y

nghia thong ké 6 do tin cdy 95%.
[Nguon: Nhom téc gia]

10% tro trau, 20% phéan chuéng, 5% phan lan va 5%
phén NPK) cho hiéu qua t6t nhit & cac chi tiéu theo
doi bao gom s6 14 trung binh dat 27,7 1a/c4y, s6 nhanh
dat 4,75 nhanh/c4y, va chiéu cao cay dat 64,3cm. Bén
canh d6 ciing thdy dugc do hiéu qua t6t khi b6 sung
than sinh hoc trong cong thic gid thé § nghiém thic
NT4. Diéu nay khéng dinh ring, trong tiing cong thtic
gid thé nén c6 sy két hop gitia hai hoa gitia vatliéu hiiu
cova phan khodng dic biét1a NPK tao diéu kién t6t d€
cay Nhau phat trién manh mé ngay tu giai doan dau.
Tém lai, viéc sti dung hat tuoi va xt ly bang GA3 &
néng d6 200ppm va nghiém thic NT3 cho hiéu qua
cao nhét vé cdc gia tri sinh trudng & cay Nhau trong
giai doan cay con.

DANH MUC CAC TU VIET TAT

DHST: biéu hoa sinh trudng
TSGT: Thang sau gieo trong

XUNG POT LO1iCH

Nhém tac gid cam doan rang khong c6 xung dot lgi
ich trong cong bs bai bao “Nghién cttu anh hudng ctia
chit di€u hoa va gia thé dén sy sinh trudng ctia cay
Nhau (Morinda citrifolia) trong giai doan cay con”

PONG GOP CUA TAC GIA

Thach Thi Hong Loan: Pé xuit, thiét ké thi nghiém,
cung cdp vat liéu, thuc hién thi nghiém, phan tich,
dién giai di liéu va viét bai bao.

Phan Quang Huong: Dé xudt, thiét ké thi nghiém va
cung cdp vit liéu.

Pham Thj Phuong Duyén: Thuc hién thi nghiém.
Nguyén Thi Hanh Nguyén: Thuc hién thi nghiém.
Pham Quéc Cudng: Thyc hién thi nghiém, phén tich,
dién giai dii liéu, cung cdp cong cu phén tich hoac di
liéu va viét bai bao.

CAM ON

Nghién ctiu nay thudc t§ chic chu tri tai Trung tdm
Cong nghé Sinh hoc Thanh phé H6 Chi Minh. Ndm
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TAILIEU THAM KHAO

1. Nelson SC. Noni cultivation in Hawaii. 2001.

2. D6 Tat Lgi. Nhiing cay thudc va vi thudc Viét Nam. In: Nhiing
cdy thudc va vi thudc Viét Nam. Nha xudt ban Y hoc; 2004. p.
306-307.

3. Palb B.Evaluation of microbial seed priming in relation to seed
germination, plant growth promotion in Morinda citrifolia L.
(noni). 2014.

4. Sowmya HM, Kolakar SS, Nadukeri S, Lakshmana D, Srinivasa
V, Jakkeral SA. Influence of seed priming with gibberlicacid on
antidiabatic vine-bitter gourd (Momordica charantia L. Geno-
types. 2018;.

5. Thangjam U, Sahoo UK. Effects of different pre-treatments
and germination media on. Journal of Experimental Biology.
2017;5(1).

6. Reddy IB, Chaithra BM, Kammar SC, Dakshayini G. Studies on
effect of pgprs and organic matter on growth and biomass of
Morinda citrifolia L. Trends Biosci. 2015;8(23):6728-30.

7. D AO, A AS,BOM, AO T. Residual effects of biochar in com-
bination with compost on drought and heavy metal stressed
maize plant. Biochar for climate change mitigation, crop
protection and soil remediation for sustainable agriculture.
2017;85.

8. Giang VH. Nghién ctu dac tinh sinh hoc va kha nang sir dung
mot s6 loai trong chi nhau (Morinda 1.) & Viét Nam. [Ha Noil:
Vién sinh thai va tai nguyén sinh vat; 2015;.

9. Chandra KJ, Sagar DDG. Influence of nicking in combination
with various plant growth substances on seed germination
and seedling growth of noni (L. Morinda citrifolia. PRAJNA-
Journal of Pure and Applied Sciences. 2011;8.

10. Peter PI, V PK. Noni (Morinda citrifolia L.): Research and De-
velopment. New Age Herbals: Resource, Quality and Pharma-
cognosy. 2018;55-69.

11. Bewley JD, Black M. Seeds: physiology of development and
germination. Springer Science & Business Media; 2013.

12. Afolabi JO, Akinrinde EA, Akinrinola TB. Germination of Noni
(Morinda citrifolia L.) seeds as influenced by pre-treatment
and sowing media. Agro-Science. 2023;22(4):1-6.

13. Vidyarthi SK. Impact of GA3 and IAA on seed germination
and seedling growth in Vigna radiata L. nternational Journal
of Agriculture. Environment and Bioresearch. 2022;.

14. Rengel Z, Cakmak I, White PJ. Marschner’s mineral nutrition of
plants. Academic press; 2022.

15. D AO, A AS, B OM, AO T. Residual effects of biochar in com-
bination with compost on drought and heavy metal stressed
maize plant. Biochar for climate change mitigation, crop pro-
tection and soil remediation for sustainable agriculture. :85.

1361



VNUHCM Journal of Environment and Earth Sciences 2026, 10(2):1355-1362 Research Article
@ Open Access Full Text Article

Study on the effects of plant growth regulators and growing
substrates on the seedling growth of noni (Morinda citrifolia)
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ABSTRACT

This study aimed to evaluate the effects of plant growth regulators and growing substrates on the
germination rate and seedling growth of noni (Morinda citrifolia) during the early growth stage.
Use your smartphone to scan this Noni is a medicinal plant of high biological and economic value; however, its propagation via
QR code and download this article seeds remains challenging due to low germination rates and weak seedling vigor. In this exper-
iment, selected seeds were pre-treated with plant growth regulators such as gibberellic acid (GA3)
and alpha- aphthaleneacetic acid (-NAA) prior to sowing. The seedlings were then grown in four
different substrate formulations composed of clean soil, coir dust, rice husk ash, decomposed ma-
nure, biochar, phosphate fertilizer, and NPK compound fertilizer. Results showed that treating fresh
seeds with GAs significantly increased the germination rate up to 90% and shortened germination
time to 6-7 days. Among the substrate treatments, the NT3 formulation (30% clean soil, 30% coir
dust, 10% rice husk ash, 20% manure, 5% phosphate fertilizer, and 5% NPK) outperformed others
in terms of seedling growth, with an average of 27.7 leaves per plant, 4.75 branches, and a height
of 64.3 cm after 8 weeks of cultivation. These findings suggest that combining seed pretreatment
with plant growth regulators and using nutrient-rich growing media offers an effective technical
solution to enhance noni seedling quality and support the sustainable development of medicinal
plant cultivation.

Key words: Morinda citrifolia, GA 3, a-NAA, germination rate, seedling growth, nutrient-rich
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