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Tom tit:

Nghién ciru nay dwge tién hanh nhim khio sat cac yéu té anh hwéng dén kha niing sinh truéng va phat trién caa
cay hé tiéu Vinh Linh in vitro & giai doan vuon wom. Két qua cho thay, Viec huin luyén ciy hé tiéu in vitro bang cach
dat binh nu01 cay day kin nap trong vuon wom 2 tuin da lam tang ty 1€ song va kha nang sinh tru’(rng cua cay Cac
cay in vitro cin phai dat Kkhdi lwgng 0,7-0,9 g truwdc khi dwee trong vao bau wom cay chira gia thé véi ty 1é dit do
bazan:phén bo:xo dira:triu hun la 5:2:2:1. Bén phan NPK nong dd 0,2% xen ké véi phan bon 1a Nupe 0,2% dinh
ky 2 tudn/lin giup cay hé tiéu sinh trudéng tot va dat tiéu chuan Xufit vuon sau khoang 5 thang. Két qua nghién ctru
da thiét lap dwoc quy trlnh ky thuit wom va cham séc cay glong ho tiéu sau giai doan in vitro, gop phan hoan thién
quy trinh san Xuit cay glong hd tiéu bang phwong phap vi nhan glong

Tir khod: hd tiéu, in vitro, Piper nigrum L., Vinh Linh, vuedn wom.
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Chiém hon 40% vé san lugng va gan 60% thi phan xuat
khéu hd tiéu ctia thé gioi, Viét Nam ludn giit vi thé sé mot thé
gioi vé san xudt va xuat khau ho tiéu [1]. Cay hé tiéu (Piper
nigrum L.) hay con goi 1 cy tiéu thudc ho h tidu (Piperaceac),
1 cay trong chil luc clia nudc ta, voi dién tich khoang hon 130
nghin ha, tip trung chu yéu & ving Pong Nam Bo va Tay
Nguyén do diéu kién khi hau va thé nhudng phu hop. Mic du
¢6 loi thé 16m so v6i nhiéu nudce san xuat hd tidu trén thé gioi,
nhung san xuét hd tiéu hién nay & nudc ta chua that sy bén
vitng do nhiéu nguyén nhan, trong do chat lugng céy glong
khong dam bao 1a mot trong nhitng yéu td gy nhiéu tré ngai.

Trong ty nhién, cdy hd tiéu c¢6 thé duoc nhan gidng bing
hat hogc giam hom tur canh than, canh luon va canh qua. Cac
phuong phap nhén giéng truyén théng nay thuong c6 hé 50
nhén giong thap, thoi gian dai, phu thude vao diéu kién thoi
tlet cdy giong co the mang cac mam bénh va khong dong nhat
vé mit di truyén néu nhan bang hat [2]. Dé khéc phuc cac han
ché nay, phuong phap nhan gidng in vitro 1a mot giai phap hiéu
qua vi cho hé s nhan gidng cao, cay gidng tao ra hoan toan sach
bénh, dong nhat vé kiéu hinh va c6 thé san xuat dugc & quy mo
16n [3]. Nghién ctru dau tién vé nhan giéng in vitro cay hd tiéu
dugc cong bd vao nam 1984, sir dung vat liéu ban dau g6m
chdi nach, 14, cudng 14 va doan than [4]. Tir d6 dén nay, di co
nhiéu bao c4o viéc san xuét thanh cong cdy h tiéu in vitro tir
cac ngudn vat liéu khac nhau [5-10]. Tuy nhién, cic nghién ctru
vé ky thuat trong va cham séc cdy ho tiéu in vitro & giai doan
vuon wom lai rat han ché véi chi hai béo céo duy nhét. Cu thé,
V.M. Verma (2019) [11] thyc hién thi nghiém chuyén cay ho
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tidu in vitro gidng Sri Lanka ra trong & didu kién vuon wom
trén gia thé dat tron voi vermiculite (ty 1¢ 1:1) cho ty 1¢ cay
séng dat 68%. X. Meng va cs (2021) [2] st dung dat bun, dat
cat, xo dra (ty 18 twong (g 1:1:2) lam gia thé tiép nhan cay
h tiéu in vitro voi ty 18 cay song dat 89 6% [2]. Cling theo 2
nghién ctru nay, cac cdy hd tiéu in vitro can dugc wom trong
nha lu6i 7-10 thang moi dat tidu chuan xuat vuon [2, 11].

Nhitng nim gin dy, nhém nghién ctru ciia chung toi da
xdy dung thanh cong quy trinh nhan nhanh in vitro cay hd tidu
Vinh Linh giai doan phong thi nghiém, cho hé s6 nhan giéng
cao, cac cay con in vitro sinh trudng, phat trién tdt, sach bénh
va dong nhdt vé mat di truyén [10]. D& hoan thién quy trinh
san xuat cdy gidng ho tiéu bing phuong phap nhan giong in
vitro, can thiét phai xac dinh duoc cac diéu kién vom va chiam
soc cdy O giai doan vuon wom. Cac cdy in vitro khi chuyén
tir moi truong vo tring voi day di cac didu kién phat trién toi
wu sang moi truong ty nhién co nhiéu bién dong vé diéu kién
song, d& 1am cdy mat nuc’fc héo khd, cho ty 1& cdy song thip,
cay sinh truong phat trién kém [12]. Mit khac, thoi gian smh
trudng cua cay hd tiéu in vitro trong vuon wom trude khi xudt
vuon kha dai [2, 11], nén nhu cdu dinh dudng cia cdy la rat
cao. Do vay, cac yéu td nhu tiéu chuan cdy in vitro, bién phap
huan luyén cdy trude khi dua ra trong ¢ vuon wom, gia thé
trong cdy va bd sung dinh dudng cho ciy théng qua phan bén
phai dwoc khao sat. Trén co s& d6, nghién ctru nay duoc tién
hanh nhdm xay dung quy trinh ky thuat sau giai doan in vitro
cho cdy ho tiéu Vinh Linh, gop phan hoan thién quy trinh vi
nhén giéng cdy ho tiéu chat lugng cao.
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Abstract:

This study was conducted with the aim of determining
the factors that affect the growth and development
of in vitro-derived pepper plantlets variety Vinh Linh
in greenhouse. The results indicated that gradual
adaptation of in vitro plantlets to ex vitro environment
by placing enclosed plantlets-containing culture vessels
in greenhouse for 2 weeks improved the survival
and growth of pepper plantlets upon transfer to
acclimatization substrate. The plantlets were required to
reach the weight of 0.7-0.9 g before transplanting into
nursery bags containing substrate that was red soil:cow
dung:coconut husk:rice husk (5:2:2:1). Alternative
application of NPK 0.2% and foliar fertilizer Nupe
0.2% every 2 weeks positively affected plant growth and
the plants were ready for transplanting into the field
after about 5 months. The research results establish an
acclimatization protocol for pepper plantlets post-in
vitro stage that helps to complete the protocol for pepper
production using micropropagation method.

Keywords: greenhouse, in vitro, pepper, Piper nigrum L.,
Vinh Linh.
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Poi tuong va phuong phap nghién ciu
Déi twong

Cay ho tiéu Vinh Linh in vitro sinh truéng phét trién
tdt, co chiéu cao 3,5-5,5 cm, 3-5 14, bd ré& khoé manh va co
nhiéu hon 4 ré.

Nghién ctru duge tién hanh tir thang 6/2019 dén thang
12/2020 tai Vién Khoa hoc Ky thudt Nong Lam nghié¢p Tay
Nguyén.

Diéu kién thi nghiém va ky thugt chiam séc

Céc thi nghiém duoc tién hanh trong nha ludi ¢ méi che
mua hoan toan va ludi den giam 50% cuong do anh sang,
nhiét d6 dao dong trong khoang 27-30°C, d6 4m 55-60%.

Ngoai yéu tb thi nghiém, cac k¥ thuat cham soc nhu tudi
nudc hay phong trir sau bénh dugc thyc hién giéng nhau &
tat ca cac nghiém thuc. Dé giit 4m va cung cip dinh dudng
cho cay sau khi chuyén ra tréng & vuon wom, phuwong phép
tudi nudc phun suwong duoc ap dung 2 1an/ngay, phan bon 1a
Nupe 0,2% dugc bd sung sau 2 tuan trong khi cay da bén ré
va bon dinh ky 2 tuan/lan dé bo sung cac chat dinh dudng
thiét yéu cho cay.

Phuwong phap

Chudn bi gid thé: Gia thé dugc s dung ¢ thanh phan
gdém dit do bazan phdi tron v6i xo dira, triu hun va phan
bo hoai muc & cac ty 16 khac nhau. Dat d6 bazan duoc hip
khir tring & diéu kién 121°C, 1 atm, 30 phut. Gia thé trudc
khi str dung duogc xtr Iy ndm bénh bang thude Aliette (Aliette
Fosetyl Aluminium 800 WG), liéu ding 0,3 kg/m® gia thé,
dam bao do 4m 55-60%, sau d6 phu nilon va u trong 30
ngay nham han ché ngudn bénh.

B6 tri thi nghiém: Céc thi nghiém duoc b tri hoan toan
ngau nhién mot yéu td, lap lai 3 1an, mdi 1an 30 cay. Cu thé
nhu sau:

Khao sat anh huong cua thoi gian hudn luyén dén kha
nang sinh truong cia cay hd tidu in vitro: Cay giéng ho tiéu
in vitro c6 chiéu cao 4,5-5,5 cm va 4-5 14 dugc huin luyén
dé thich nghi véi diéu kién ty nhién bang cach chuyén binh
nudi cdy day kin ndp ra nha ludi va dé trong 0, 7, 14, 21 va
30 ngay. Cay con in vitro sau d6 dugc rua sach agar dudi
voi nude chay, loai bo 1a gia va trong vao khay wom cay
kich thudc 40x60 cm, c6 70 15, dudng kinh 16 5 cm, chiéu
sau 16 5 cm. Gi thé sir dung gdm dit do bazan, xo dira theo
ty 18 1:1. Danh gia thi nghiém sau 4 tuan trong. Cac chi tiéu
theo ddi bao gom ty 1é cdy song sot (%), chiéu cao cay gia
tang (cm), s6 14 mai, chiéu dai 1a (cm), chiéu rong 14 (cm)
va chiéu dai ré (cm).
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Khao sat anh huong cua khéi luong cay dén kha ning
sinh truong cia cdy hd tiéu in vitro: Ciy gidng ho tiéu in
vitro ¢6 chiéu cao 3,5-5,5 cm va 3-5 14 sau huan luyén trong
nha ludi 14 ngay duoc rira sach agar, tham kho bang gidy
thidm va can khéi luong dé chia thanh 3 nhom: 0,4-0,6 g/cay,
0,7-0,9 g/cay va 1,0-1,2 g/cay. Céc cay hd tiéu in vitro sau
d6 dugc trong vao khay wom cy c6 thong sb va chira loai
gia thé twong tu véi thi nghiém trudc. Panh gia thi nghiém
sau 6 tuan trong. Céac chi tiéu theo ddi bao gom ty 1& ciy
sdng sot (%), chiéu cao cdy gia ting (cm), s 1a mai, chiéu
dai 1a (cm), chiéu rong 14 (cm) va chidu dai r& (cm).

Khao sat anh huong cta gia thé bau wom dén kha ning
sinh truong clia cay ho tiéu in vitro: Cay giéng ho tiéu in
vitro c6 chiéu cao 4,5-5,5 cm va 4-5 1a sau hudn luyén trong
nha ludi 14 ngay dugc trong vao tai bau wom cdy co kich
thudc 12x22 cm chira gia thé v6i 5 nghiém thire khac nhau
gbdm: dat do bazan, dit do bazan:phan bo ty 1& 1:1, dat do
bazan:phan bo:xo dura ty 18 7:2:1, d4t d6 bazan:phan bo:triu
hun ty 18 7:2:1, dat do bazan:phén bo:xo dira:trdu hun ty 18
5:2:2:1. Danh gia thi nghiém sau 8 tudn trf)ng Céc chi ticu
theo ddi bao gom ty 1¢ cay song sot (%), chidu cao ciy gia
tang (cm) ) la moi, chidu dai 14 (cm), chiéu rong la (cm)
va chiéu dai r& (cm).

Khao sat anh huéng cta phan bon NPK dén kha ning
sinh trudng cua ciy hd tiéu in vitro trong bau wom: Céy
gidng ho tiéu in vitro c6 chiéu cao 4,5-5,5 cm va 4-5 14 sau
huin luyén trong nha luéi 14 ngay dugc trong vao tai bau
wom cay c6 kich thudc 12x22 cm chira gia thé voi ty 1& dat
d6 bazan:phan bo:xo dira:trdu hun 1 5:2:2:1. B sung phan
bon 14 Nupe 0,2% sau khi trong 2 tuan va bo sung phan bon
& NPK (NPK dau trdu 16:16:8) sau trong 4 tuin. 4 nong do
NPK duogc khao sat gém 0,1, 0,2, 0,3 va 0,4%. Phan bon
Nupe 0,2% va NPK duogc bd sung xen k&, 2 tudn bon mot
loai phan. O nghiém thtrc ddi chimg, phan bén Nupe 0,2%
duoc sir dung thay thé phan bon NPK. Péanh gia thi nghiém
sau 20 tuan trong. Céc chi tiéu theo ddi bao gdm chiéu cao
ciy gia ting (cm), sO 14 méi, chidu dai 14 (cm), chiéu rong
1a (cm), chiéu dai r& (cm), ham lugng chit diép luc (CCI
- Chlorophyll content index), khdi luong tuoi (g) va khdi
luong kho (g).

Tinh ket qua:

Chi€u cao gia tang va s0 14 moi: 1a hiéu s6 cua chicu
cao/so 14 cua cay do dém tai thoi diem két thuc thi nghiém
va chiu cao/so 14 cua cdy do dém tai thoi diém bat dau thi
nghi¢m.

Chicu dai 14: dugc do tir dau mat cia 14 dén phan tiép
giap voi cuong 14; chiéu rong 14 duoc do tai diém 14 co chiéu
rong 16n nhit & tat ca cac 14 hoan chinh thir 2 tinh tir ngon
xuong.

Chiéu dai ré: dugc do tir ¢o ré dén dinh sinh trudng cla
chop re dai rat.
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Ham luong diép luc tong sb trong 1a: duoc do bang may
CCM-200 plus. Do ¢ 14 thur 2 tr ngon xuong, do tai 5 diem
khéc nhau trén 14, sau d6 lay gia tri trung binh.

Khéi luong twoi cua cay: duge xac dinh bang cach can
trong luong toan by cay sau khi da loai bo hoan toan méi
truong hodc gia thé dudi voi nude va tham khéd bang giay
tham.

Khéi lwong khé cua cdy: dugc xac dinh sau khi mau cy
dugc say ¢ nhi¢t do 105°C cho dén khi khodi lugng khong
doi.

Xir Iy s6 liéu: S6 litu duge xtr Iy bang phin mém
Microsoft Excel 2016 va SAS 9.0.

Keét qua va ban luan

Anh hwéng ciia thoi gian huin luyén cdy in vitro
trong diéu ki¢n vuwon wom dén ty I¢ song va khd ndang sinh
trudng cua cdy

Tao diéu kién cho cdy nudi cdy mo lam quen dan véi
mai trudng ty nhién bén ngoai trude khi tach khoi didu kién
in vitro, giip cay cung cap, khoé manh thong qua g1a1 doan
huin luyen ¢6 y nghia véi rat nhiéu ddi tugng cy trong [13-
16]. Két qua bang 1 cho thay, huin luyén cdy trong vuon
wom da cho hiéu qua tich cuc dén ty 1¢ séng va kha nang
sinh truong cua cdy hé tiéu in vitro. Cuy thé, cay hd tiéu in
vitro trong truc tiép vao gla thé khong qua g1a1 doan huan
luyén sau 4 tuan cho ty 1& séng (32,8%), chidu cao ciy gia
tang (0,2 cm) va s6 14 méi (1,03) thép, chiéu dai (2,37 cm)
va chiéu rong 14 (1,53 cm) nho, r& ngan (2,91 cm). Ty 18
cdy séng (91,97%) va cac chi tiéu ting truong dat cao nhat
ghi nhan duoc & nghiém thirc huin luyén cay trong 14 ngay
(bang 1). O nghiém thirc huan luyén cay trong 7 ngdy hodc
trong thoi glan dai (21-30 ngay) cho ty 1& cay song (42,60-
72 93%) chidu cao cay gla tang (0,33-0,56 cm) va chiéu
dai ré (3,64-4,28 cm) thap hon so v6i nghiém thirc huin
luyén cdy trong 14 ngay mic du van cho két qua tét hon d6i
chimg. Nguyén nhan c6 thé 1a do thoi gian 7 ngay chua di
dé cay thich tmg voi didu kién ty nhién, trong khi d6 quan
sat thuc té cho thay, cac cdy in vitro & cac nghiém thirc huan
luyen trong 21-30 ngay co bo ré bi nau hoac den, nhiéu ré to
bi chét, cac 1a vang xut hién & phan gbc cay (hinh 1). Piédu
nay co thé giai thich 1a do dé dat tiéu chudn dua ra ngoai
diéu kién vuon wom, cac cdy ho tiéu in vitro da duge duy
tri trén moi truong ra ré 45-60 ngay [10], viéc kéo dai thoi
gian huin luyén thém 21-30 ngay lam ngudn dinh dudng
trong binh nuoi cay bi can ki¢t, anh hudng dén chét luong
bd 1€ va sinh truéng clia cay. Hién tugng kéo dai thoi gian
nudi cy in vitro trén moi truong ra ré trude khi dua ra thich
nghi ngoai vuon uwom gy anh huéng khong tot dén ty 18
cdy song ciing dugc quan sat & mot s6 cay khac nhu ba kich
[17], bach b [18].



Bang 1. Anh hwéng cha thei gian huan luyén dén kha ning
sinh trwéng cua cay ho tiéu in vitro giai doan virdn wom sau
4 tuan trong.

Thoi gian Chiéu

ot Tyl sy S0l4  Chiéu  Chiéu  Chiéu
Tityén song e tﬁlzrg méi dai la rongla  dairé
(ngéx V) sot (%) ) (1a) (cm) (cm) (cm)
0 32,80°  0,20° 1,03® 2,37¢ 1,53¢ 2,91¢
7 64,93 047¢ 1,07¢ 3.47° 2,37° 4,28°
14 91,97 087" 1,17¢ 4,73 2,87 5,44°
21 72,93  0,56° 1,03¢ 3,77° 2,39° 3,97°
30 42,60¢ 0,334 1,03# 3,43° 233 3,64°
CV (%) 4,18 7,02 8,64 7,50 5,16 6,80

Cac chi¥ cai khac nhau trong cung mét cot thé hién sy sai khac nhau
gitra cac nghiém thirc, p<0,05; CV: hé sé bién thién.
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Hinh 1. Cay hd tiéu in vitro sau th&i gian huan luyén (hang
trén) va trong vied’n wom sau 4 tuan trong (hang dwéi) twong
trng v&i cac khoang thei gian huén luyén khac nhau.

Nhu véy, thoi gian huin luyén cay ho tiéu in vitro trong
vuon vom thich hop nhat 1a 14 ngay. Twong tu véi két qua
nghién ctru ctia chung t6i, ty 1& séng cta keo 14 tram in vitro
tang dang ké néu ciy con trong binh nuéi dugc huin luyén
& vuon wom trong 14 ngay [13]. Trong khi d6, cdy nguu tat
in vitro yéu cau 10 ngay [14], lan hoang thao kén yéu cau 7
ngay [15] va gimg can 4 ngay [16] huan luyén & vuon wom
dé nang cao ty 18 sdng ciing nhu ting kha ning sinh truong
ctia cdy. C6 thé thay, mdi mot ddi tuong cay trong khac nhau
yéu cau thoi gian huén luyén trong vuon wom Ia hoan toan
khac nhau.

Anh hwong ciia khoi lwong cdy ho tiéu in vitro dén kha
ndang sinh truwong cua cdy giai doan viwon wom

Theo 1y thuyét, cac cay in vitro hoan chinh, c6 day du
than, 14 va r& déu c6 thé dua ra trong & vueon wom [19]. Song
trén thuc té, néu dua cay in vitro chua dat du cac tiéu chuin
cu thé ra trong, cdy sinh truong yéu ngay tir giai doan dau
va khong thé phuc hoi dé sinh trudng tot & cac giai doan sau.
Bén canh chiéu cao, s6 1a va ré thi khéi lugng cay 1a mot
trong nhig chi tiéu quan trong dé danh gi tiéu chuan cua
cy in vitro trudc khi dua ra trong & vuon wom.
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Két qua theo ddi sau 6 tudn trong duoc trinh bay ¢ bang 2
cho thay, ty 18 cdy séng va tdc do sinh trudng cua cdy hd tiéu
in vitro tang ty 18 thuan voi khéi lugng ban dau. Céc cay co
khéi luong nho (0,4-0,6 g/ciy), khi trong ra vudn wom cho
ty 1¢ song sot (76,30%), chiéu cao cdy gia ting (0,43 cm),
s6 14 mai (1,23 13) va chiéu dai r& (4,03 cm) dat duoc thap
nhat. Két qua bang 2 va hinh 2 cho thay, 2 chi tiéu phan anh
dién tich 14 (lién quan tryc tiép dén qué trinh quang hop va
s tich luy chét hitu co trong cdy) la chiéu dai va chiéu rong
1a & cac cay ho tiéu co khoi lugng ban dau 0,4-0,6 g/ciy
(twong Ung dat 2,53 va 1,23 cm) ciing thip hon so véi cac
ciy co khdi lwong 16n (0,7-1,2 g/cay), tuong ng dat 3,13-
3,33 va 2,23-2,47 cm. Nhimng cay hé tiéu in vitro ¢ kh01
luong 0,7-0,9 g/ciy khi trong & vuon wom cho ty 1& séng
cao (90,37%), cac chi ti€u sinh truong tot, nhung su sai
khac khong ¢ y nghia thng ké so véi nhimng cy c6 khbi
luong 16n hon (1,0-1,2 g/cay).

Bang 2. Anh hwéng cua khéi lwong cay dén kha nang sinh
trwéng cua cay ho tiéu in vitro trong vwon wom sau 6 tuan
trong.

Khéi Tyl CM€ o615 Chidu  Chidu  Chidu
1 A . cao cay a Py P oo
uong cidy song sot gia ting moi daila  réngla daire
(g/cy) (%) (cm) (14) (cm)  (cm) (cm)
0,4-0,6 76,30° 0,43¢ 1,23 2,53° 1,23 4,03°
0,7-0,9 90,37¢ 0,87° 1,90 3,13¢ 2,23% 6,87¢
1,0-1,2 91,13% 1,00° 2,03*  3,33% 2,47¢ 7,10¢
CV (%) 5,98 532 7,48 10,12 8,12 5,71

Céc chir cai khac nhau trong cung mot cot thé hién sy sai khac nhau
gitra cac nghiém thirc, p<0,05; CV: hé sb bién thién.

1,0-1,2 g/cay

0406g/cay 0709g/cay

Hinh 2. Cay hé tiéu in vitro sinh trwéng sau 6'tuén trén gia thé
dat va xo dtra (ty 1é 1:1) twong (rng v&i khoi lwong cay ban
dau khac nhau.

Nghién ctru ctia La Thi Thu Hang (2015) [20] trén cay
hoa chudéng cho thay, khéi lu(mg cay giong in vitro anh
huong truc tiép dén dén ty 18 séng va sinh truong cia ciy
trong giai doan vuon wom va khéi luong cay tdi thiéu can
phai dat dugc 1a 0,6-0,9 g/cay. Pé dam bao cho cay hod
tiéu in vitro thich nghi va sinh truong tot & giai doan vuon
wom, dong thoi rat ngan th(n gian nudi cay trong phong thi
nghiém, chung t6i dé xuét lya chon cac cdy giéng hd tiéu
in vitro ¢6 khi lugng 0,7-0,9 g/cay, tuong (mg voi chidu
cao cay khoang 4,5-5,5 cm, c6 4-5 14 va >4 ré/céy, cay sinh
tredng manh, than map, 14 day va xanh.
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Anh huwong cua gia thé bau wom dén ty l¢ song va khd
ndng sinh trwéng ciia cdy giong hé tiéu in vitro

Gia thé khong chi gitp cdy bam ré, dung vimg ma con
tich trir nudc va chat dinh dudng dé cung cap cho cay, ddng
thoi con anh huong truc tiép dén ty 18 séng ciing nhu sy tang
truong cua cay. Do vay, xac dinh dugc gia thé t1ep nhén cay
thich hop c6 y nghia quyét dinh dén thanh cong cta quy
trinh nhan giéng in vitro. Trong thi nghiém nay, chung t6i
khao sat anh hudng ciia mot sb gia thé bau wom cy dén ty
1¢ sdng va sinh trudng cta cdy ho tiéu in vitro. Cac nghiém
thic gia thé duoc lwa chon khao sat trong thi nghiém nay
thoa man cac tiéu chi dam bao d¢ thong thoang va chua
luong chit dinh dudng nhét dinh, cho ty 18 ciy séng cao,
sinh truong tot, ddng thoi c6 gia thanh ré dé tdi wu hiéu qua
kinh té.

Két qua sau 8 tudn theo ddi cho thdy, khi sir dung gia
thé bau wom cay véi thanh phan 100% dat d6 bazan cho ty
1¢ cdy ho tiéu in vitro sdng (43,81%) cling nhu céc chi tiéu
vé sinh trudng cia cay la thip nhat (bang 3). B6 sung cdc
thanh phan chat d6n bau nhu phan bo, xo dira, trdu hun di
lam tang ty 18 séng cua cay ho tiéu in vitro (64,53-86,72%),
ddng thoi su gia tang vé chiéu cao, s6 14, chiéu dai va chiéu
rong 14, chiéu dai ré ciing cao hon. Trong cac gia thé khao
sat, gia thé bau wvom gdém dat do bazan, phan bo, xo dira va
trau hun (ty 16 5:2:2:1) cho ty 1¢ cay séng (86,72%), chiéu
cao cdy gia tang (2,93 cm), s6 14 mai (2,59 la/cay), chiéu
dai 14 (5,4 cm), chiéu rong 14 (3,25 cm) va chiéu dai ré (8,95
cm) dat cao nhat. Mt khac, cic cy trong trén gia thé nay
phat trién tot, cdy cao, la to, day va c6 mau xanh dam (hinh
3). Diéu nay c6 thé giai thich 1a do xo dira va triu hun tao
nén do thong thoang cho gia thé, giﬁp cay hat nudc va dinh
dudng thudn loi, phén bo hoai muc bd sung d6 mun va dinh
dudng trong khi trdu hun gitp cdy han ché dugc nam bénh.

Bang 3. Anh hwéng cua gia thé bau wom dén kha ning sinh
trwéng cua cay hé tiéu in vitro sau 8 tuan tréng.

: Tyl Chitueao . Chitn  Chibw  Chitu

Gia thé cdysong  cdy gia ting méi (1) dai la rong 1 dairé
(%) (cm) (cm) (cm) (cm)

Dit d6 bazan 43814 0,42¢ 1,07¢ 307 1,16 537
BRI g 237 50 289 737
bo (1:1)
Dilt do bazan: phan 5 5 5 . . D
brxo dia (72:1) 77,67 1,96 246 531 321 795
bit do bazan:phan 5 . > . . 5
bostriu hun (7:21) 75,00 1,88 24 5,23 321 7,19
Pitdo bazan:phén
b0:x0 dira:trau hun 86,72 2,93 2,59 SA0° 3,25 8,95
(5:2:2:1)
crew 498 362 507 38 530 468

Cac chir cai khac nhau trong cung moét cot thé hién suw sai khac nhau
gilra cac nghiém thirc, p<0,05.
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Pt do bazan: phan bo:
xo dira: triu hun (5:2:2:1)

Pit do bazan: phan bo:
trau hun (7:2: 1)

Dt do bazan: phan bo Pit do bazan: phan bo:
(1) xodua (7:2:1)

Dit do bazan

Hinh 3. Cay hé tiéu in vitro trén cac gia thé khac nhau trong
bau wom sau 8 tuan.

Di c6 mot sd nghién ciru khao sat loai gia thé phu hop dé
trong cdy ho tiéu in vitro trén thé giéi. V.M. Verma (2019)
[11] st dung gi4 thé dit da khir trung tron véi vermiculite
theo ty 1& 1:1 dé trong cdy hd tiéu in vitro trong vudn wom
c6 nhi¢t do dao dong 26-28°C, do am 50-55%. Tuy nhién,
ty 1& cdy séng sot ghi nhan sau 10 tudn trong chi dat 68%.
Trong khi do, theo nghién curu cua X. Meng va cs (2021)
[2], gi4 thé thich hop nhat dé trong cay ho tiéu in vitro 1a
dat bun, dat cat, xo dira (ty 1& 1:1:2) cho ty 1¢ cay song dat
cao nhat 1a 89,6% khi dugc trf”)ng & vuon uvom voi nhiét do
28-33°C, d6 am 95-99% [2]. Trong 5 loai gia thé khao sat
trong nghién ctru nay, gia thé gdm dat, phan bo, xo dira va
trau hun (ty 18 5:2:2:1) 1a phu hop nhat dé trong cdy ho tiéu
in vitro trong bau wom.

Anh hwong ciia phin bon NPK dén khd ning sinh
truwéng ciia cdy giong ho tiéu in vitro trong bau wom

Thoi gian sinh truéng cta cay hd tidu in vitro trong bau
wom trude khi xuat vuron kha dai, nén nhu cau dinh dudng
ctia cdy 1a rat cao. Phan Nupe phat trién boi Vién Khoa hoc
K§ thuat Nong Lam nghiép Tay Nguyén la mot san pham
phan bén 14 chuyén ding cho cay hd tiéu; tuy nhién, theo
quan sat cua ching t6i trong qué trinh trong va chim soc
cdy hd tidu, néu chi str dung phan bon 1a Nupe thi cdy sinh
truong, phat trién cham, 14 ¢6 mau xanh nhat va ¢ nhiing
biéu hién cua thiéu dinh dudng khoang da luong. Bé han
ché van d& nay, b6 sung dinh dudng da lwong thém cho ciy
ho tiéu & giai doan vuon wom thong qua phan bén ré 1a can
thiét.

Két qua sau 20 tudn theo ddi cho thy, b sung phan bon
NPK (16:16:8) c6 hiéu qua rd rét dén kha nang sinh truong
ctia cdy ho tiéu in vitro trong bau wom. Khi chi st dung phan
bon 14 Nupe 0,2%, cdy tang thém chiéu cao 7,96 cm va 4,23
14 méi, chidu dai va chiéu rong la dat tuong ung 4,1 va 3,5
cm, chiéu dai ré dat 9,07 cm. B6 sung phan bon NPK da
lam ting déng ké cac chi sé vé ting trudng cua cdy ho tiéu
in vitro trong bau wom. Cu thé, chiéu cao cdy ting thém dao
dong 9,67-17,60 cm, s6 14 méi dat 3,87-5,93 14, chidu dai va
chiéu rong 1a 1an luot dat 8,67-11,2 va 5,90-7,77 cm, chiéu
dai ré 12 16,81-19,73 cm. Céac chi tiéu ting trudong dat cao
nhit & nghiém thirc bon phan NPK 0,2 va 0,3% (bang 4).
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Bang 4. Anh hwéng chia phan bén NPK dén kha niang sinh
trwdng cua cay giong hé tiéu in vitro giai doan vwén wom sau
20 tuan trong.

Chibucso S Chiba rcﬁl:l‘e“ Chiba E::;l ﬁ‘;‘l’l‘ ﬁ‘;‘:

Phin bén dyga  méi il oS daird ove  Ueng womg
i) ) 14 @ diép luc  twoi kho

(cm) (CCD)  (glchy) (gledy)

Nupe 0,2% (d6i chimg) ~ 7,96¢ 423 4100 3500 9070 16428 344 ()25

NPK 0,1% 10,84° 5000 10,700 6,07 17,03 4140° 765  0,60°
Nupe NPK 0,2% 17,60¢ 593 11200 777 19,73 4593 8500 0,72
0,2%

NPKO3% 1693 590 1087 747 1832 4442 8300 (69
NPKO04% 967 38T 86T 5900 16810 2980 74T 0SI
v (%) 289 408 567 902 760 381 578 469

Céc chi¥ cai khac nhau trong cung moét cot thé hién sw sai khac nhau
gitra cac nghiém thire, p<0,05.

Ham luong diép luc la mot trong nhing chi tiéu quyet
dinh 16n dén kha nang quang hop cua cay trong. So liéu
bang 4 cho thay, chi s6 ham lugng chét diép luc ghi nhan ¢
la cay hd tiéu duge bon bd sung phan NPK cao gép 1,8-2,8
1an so véi nghiém thurc dbi chung chi bon phan Nupe 0,2%.
Trong cac nghiém thirc bon phan NPK, chi s6 ham luong
chat diép luc trong 14 cdy ho tiéu dat cao nhit & nghiém
thirc bon NPK 0,2 va 0,3% (tuong tmg 45,93 va 44,92), theo
sau 1a nghiém thtrc bon NPK 0,1% (41,40) va thap nhat 1a
nghiém thuc bon NPK 0,4% (29,80). Mat khac, hai chi tiéu
phan anh kha ning tich luy hop chat hiru co gdm khdi lugng
tuoi va khéi luong kho ctia cay ho tiéu khi dugce bon bo sung
NPK cao hon so véi ddi chiing ciing phan anh diing sy ting
truong cua cay va ham lugng chét diép luc trong 14. Cu thé,
nghiém thirc bon b sung NPK 0,2 va 0,3% cho khdi lugng
twoi (8,50 va 8,30 g/cay) va khéi lugng kho (0,72 va 0,69
g/cay) dat duoc cao nhét, trong khi d6 ¢ nghiém thirc dbi
chimg, hai chi s6 nay dat duoc thap nhat, twong tmg 3,44 va
0,25 g/cay (bang 4).

Vé mit hinh thai, cdy ho tiéu ¢ nghiém thirc d6i chimg
sinh truong cham, cay nhd, 1a bé, mong, c6 mau xanh nhat
hodc hoi vang, trong khi do, cdy ho tiéu & cac nghiém thirc
bd sung NPK sinh truéng manh, cdy 16n, 14 to, day va co
mau xanh dam (hinh 4).

Nupe 0 2%+
NPK 0,3%

Nupe 0,2% Nupe 0,2% +

NPK 0,1%

Nupe 0,2% +
NPK 0,2%

Nupe 0,2% +
NPK 0,4%

Hinh 4. Cay hé tiéu in vitro trong bau wom khi dwoc bén NPK
& cac nong dé khac nhau sau 12 tuan.

Nhin chung, viéc bon bd sung NPK cho cay hd tiéu in
vitro trong bau wom c6 tac dung tich cuc dén su sinh trudng
ctia cdy, tuy nhién tc do ting tudng cua ciy phu thudc vao
ndéng do6 NPK st dung. Trong 4 néng do NPK khao sat,
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néng d6 cho hiéu qua cao nhat dbi v6i sy truong cia cy
hd tiéu 1a 0,2-0,3%, thap hon (O 1%) hay cao hon (0,4%)
déu cho hiéu qua kém hon. Diéu nay c6 thé 1a do bon phan
NPK ¢ nong d6 thap (0,1%) chua du dap Ung nhu cau dinh
dudng cua cay, trong khi do bd sung qua nhiéu NPK (0,4%)
lam ndng d6 dich dat cao hon ndng do6 dich bao, két qua cay
khong hit duoc nude bang co ché thim thau, giy anh huong
tiéu cuc dén sinh truong cua cay.

Do céc chi tiéu ting truéng cua cdy hd tidu gitra nghiém
thire bon phan NPK 0,2 va 0,3% khong cé su sai khac co y
nghia thong ké nén dé tiét kiém chi phi, ching t6i dé xuat
ché d6 bon phan cho cy h tiéu in vitro 1a st dung phan bon
1a Nupe 0,2% xen k& v&i NPK 0,2%. Véi ché d¢ bon phan
nay, cay hd tiéu in vitro sau khi trong trong bau wom 5 thang
s& dat cac chi tiéu vé sinh truong co thé xuat vudn nhu chiéu
cao >20 cm, c6 8-10 14, 14 to va c6 mau xanh dam, cay sinh
truong khoé manh (hinh 5).

Hinh 5. Cay ho tiéu Vinh Linh nguén géc nuéi cdy mé trong
bau wom trwéc khi xuat vweon.

Két luan

Tir cac két qua nghién ciru trén, ching t6i dé xuét quy
trinh k¥ thudt trong cdy ho tiéu Vinh Linh in vitro giai doan
vuon vom nhu sau:

- Tiéu chuan cay giéng hd tiéu in vitro khi dua ra vuon
wom dat khi luong tuoi 0,7-0,9 g/cdy, tuong tmg véi chidu
a0 4,5-5,5 cm, 4-5 1a/cay, >4 ré/cay, ciy sinh truong manh,
than map, 14 day va xanh.

- Huan luyén ciy in vitro 1am quen v&i moi trudng tu
nhién bang cés:h dat binh cay trong nha luéi 14 ngéy gitp
cay dat ty 1¢ song cao nhat (91,97%) va sinh truong tot.

- Gia thé bau wom cdy ho tiéu in vitro thich hop nhét
la dat do bazan, phan bo, xo dura va trau hun theo (ty 1¢
5:2:2:1), cay song dat 86,72% va sinh trudng tot.

- Str dung phan bén ré NPK (16:16:8) 0,2% xen k& v&i
phéan bon 14 Nupe 0,2%, dinh ky 2 tuan/lan 1a ché d6 bon
phan thich hop nhat cho cay ho tiéu in vitro trong trong bau
uom.

M



s Khoa hoc Néng nghiép | Trong trot

- Cay hd tiéu ngudn gbe nudi cdy méd sau khi trong 5
thang trong bau wom s& dat tiéu chuan xudt vuon nhu sau:
cay ¢o chiéu cao >20 cm, 8-10 14, 14 to, xanh dam, cay sinh
truong khoé manh.
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