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SUMMARY

Thai neem (Azadirachta siamensis) shoots were
cultured photoautotrophically in vitro for four
weeks at 25 +2 °C and 35 +2 °C air temperature in
combination with three levels of relative humidity
(565 6%, 75 + 5% and 95 + 5%). Plantlets from
each treatment in vitro were then transplanted into
a greenhouse for two weeks. The growth and net
photosynthetic rate of plantlets in vitro, as well as
subsequent growth, and survival percentage of
plantlets ex vitro were evaluated. High relative hu-
midity significantly increased fresh weight, leaf area
regardless of the temperature. However, there was
no significant difference in dry weight and net pho-
tosynthetic rate per plantlet between treatments.
Plantlets cultured under high temperature were
higher dry weight, root number, leaf number than
those cultured under low temperature. The growth
and survival percentage of plantlets ex vitro were
highest in plantlets cultured in-vitro under 75 +
5% relative humidity and 35 +2 °C.

Key words: Thai Neem, Azadirachta siamensis,
Net photosynthetic rate, relative humidity,
temperature, survival percentage.

GIOI THIEU

Neem 12 mot loai cAy than gb c6 nhiéu cong
dung. Neem dugc st dung tri bénh. Vé neem tri
cdc chiing mét moi, ho, sot rét, mat cam gidc ngon
miéng, 61 ma, qua khat nude, cdc ching bénh
ngoai da va lam lanh vé&t thuong. L4 neem dung
dé gidi doc va loc mdu. DAu neem 14y tir hat 1a
thudc tri giun sdng c6 hiéu qua. Ngoai ra neem
con cb cong dung cai tao moi truong. Vao mua he
néng bic, nhiét 6 dudi tan cay neem thap hon 10
°C so v6i nhiét d6 mdi truong xung quanh. Cay
neem con loc sach nhitng chat gy 6 nhiém moéi
truong khong khi xung quanh. Cdy neem ciing c6
nhiéu ting dung trong nong nghiép nhu: phong trir
sau hai, phan bén, ddu neem st dung mot minh
hay phéi hop v6i hun khoi rat ¢6 hiéu qué trong
viéc phong triu cac loai sau hai chinh trong kho

bao quan ngii cdc. Banh hat neem cung c4p nhiéu
loai dinh duéng cho cay trong. Phan bén bang banh
hat neem ciing c6 thé 1am gidm nong do kiém trong
d4t nho sdn xuit cac acid hitu co. Vi vAy ma nhu
cAu trong cdy neem ngay cang tang. Tuy nhién
viéc nhan gidng bing phuong phap cit canh va
ghép canh truyén thong khong dia ddp ing nhu
cau 16n nhu vay. Do d6 viéc ap dung phuong phéap
vi nhan giong vo tinh dé nhan nhanh cay neem la
rat can thiét.

Vinhan giong 1a mot phuong phép c¢6 nhiéu uu
diém so v6i cac phuong phdp nhan giong truyén
thong. Tuy nhién van con han ché& vé mét thuong
mai do chi phi sdn xudt cAy con con cao, hé s
téng truéng clia cay in vitro thap va ti 1é song cia
cay ex vitro trong vuon uom thap (Kozai, 1997).
Gan day da c6 nhiéu bai bdo viét vé anh huéng cia
nhiét do trong phong nudi cdy va &m do (RH) trong
binh nudi c4y l1én su sinh trudng va phat trién cta
cay con trong 6ng nghiém ciing nhu ti 1é song cia
cdy con ngoai vudn uom. Trong nudi cAy mé truyén
théng, 4&m do trong binh nudi cdy thudng rat cao
lam cho cédc déc diém hinh théi va sinh ly mat
binh thutng (Ziv, 1983; Scloupf, 1995). La cay in-
vitro dugc nudi § Am dd cao thudng cb 16p sap moéng
(Fuchigami, 1981, Grout and Aston, 1977) va khi
khéng kém linh hoat (Brainerd and Fuchigami,
1981). Khi gidm 4m dd trong binh nudi cay thi cay
con t6 ra khée manh hon va cé chiéu cao cay ngan
hon (Kozai, 1993). Gan day c6 nhiéu nghién ctu vé
anh huéng ctia su thay déi nhiét do gitta thoi gian
chiéu sdng va thoi gian t6i (DIF) 1én cay in vitro
(Kozai, 1994), su tuong tac gitta DIF va anh sang
1én cdy in vitro (Kozai, 1986). Tuy nhién chua cé
nghién ciiu ndo vé 4nh huéng ctia nhiét do va 4m
do 1én su sinh truéng va phat trién cta cay in vitro
va tilé song cla cay ex vitro.

Muc tiéu ctia nghién cdu nay 1a thiét 1ap mot
qui trinh thudn héa cdy neem in vitro dé tao ra
nhiing cAy neem cdy mo khée manh c6 hiéu sudt
quang hgp thuan cao, mot hé théng ré hoan chinh
va c6 su phat trién dong déu gitta than 14 va ré.
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NGHIEN CUU KHOA HOC KY THUAT
VAT LIEU VA PHUONG PHAP

MAu cay va diéu kién nudi cay

St dung phan ngon mang 2-3 14 clia cAy neem
Thai (Azadirachta siamensis) in vitro lam vat liéu
nudi cay ban dau. Mau dugc cay trén moi truosng MS
(Murashige & Skoog, 1962) khong b8 sung thém
dudng va chat kich thich sinh truéng. pH mbi trudng
dugc chinh 5.8 trudc khi hap khit tring. Vermiculite
dugc str dung 1am gia thé thay vi agar. Sit dung chai
thay tinh miéng rong 1am binh nudi cdy. Mdi binh
chia 35 ml moi truong va 10 g vermiculite. Trong 10
ngay dau tién sau khi cdy, toan bd ca cac nghiém
thiic thi nghiém déu dugc dat trong cing mot diéu
kién cuong do anh sang 100 umol.m2s, thoi gian
chiéu sang 16 h ngay’, nhiét do phong 25 + 2°C, 4m
do tuong doi 75 + 5% va nong do khi CO, ngang bang
v6i tu nhién (350 — 450 umolmol). Vao cudi ngay 10,
148y ngiu nhién 20 chai chita m4u ciy d#t cing nhau
trong mot hop nhua (kich thudc dai 32 cm, rong 24
cm, cao 18 cm). Trong mdi hop nhua chia sdn 1500
ml nu6c cat khit trung hosc dung dich musi NaCl
bao hoa hoac mudi Ca(NO,),.4H,0 béo hoa dé diéu
khién 4m d9 trong hop 95 + 5%, 75 + 5% ho#c 55 +
5% theo thi tu. Pt hop trong phong nudi cdy
trong diéu kién nhiét do 25 + 2°C hoéc 35 + 2°C,
cudng do anh sang 100 umolm2s?, thoi gian chidu
sang 16 h ngay.

Vuon uom

Vao ngay thut 28, § mbéi nghiém thic 14y ra 20
cidy neem con dé can trong lugng tuoi, do chiéu
dai ré, chiéu cao than va dién tich 14. 20 cay con
lai clia cing nghiém thic d6 dugc chuyén ra trong
¢ vuon uom. Toan bo cdc cay nay déu dugc dat
trong diéu kién 4m do 60 + 5%, nhiét do 30 + 2°C
trong thoi gian 2 ngay. Ngay dau tién tudi nudc
phun suong sau méi gio. Ngay thd 2 ci sau 2 gio
thi tu6i mot 1an. Ngay thd 3, chuyén cay ra vudn
uom va tuéi 2 1an mdi ngay. Am do trong vudn
uom la 60 + 5%, nhiét do 30 + 2 °C, cudong do anh
sang 8000 umolm2s.

Céc nghiém thiic thi nghiém dugc thé hién & bang 1.

Bang 1. M6 td cdc nghiém thuc thi nghiém

. . Nhiét 0 Am 4o
Nghiém thic ©C) %)
LL 25+ 5 55+ 5
LM 75 +5
LH 95+5
HL 35+ 5 55+ 5
HM 75 +5
HH 95+ 5
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Cac chi tiéu theo doi

Cac chi tiéu trong lugng tuoi, trong lugng kho,
chiéu cao cay, chiéu dai ré, s6 lugng ré dugc thu
thap vao ngay thi 28 sau cay. Trong lugng kho
clia cay dugc 14y sau khi say kho 48 gio ¢ nhiét do
110°C trong 1o sy (Memmert, model 500, german).
St dung phaAn mém tinh dién tich 14 va DT — Scan
(Delta —Scan Version 2.03, Delta — T Devices, Ltd.,
England) d€ tinh dién tich 14.

Hiéu suit quang hop thuan

St dung may sic ky khi (GC, model GC — 17A,
Shimadzu Co. Ltd., Japan) dé do néong do khi CO2
bén trong va bén ngoai hop nudi cdy. Hidu suat
quang hop thuén dugc tinh theo cong thiic P= [K.E.V
(C, —C,)V L. Trong d6 K 1a hé s6 chuyén ddi gitta
the tich va trong lugng khi CO, c6 gid tri —40.9
mol m* & 28°C. E 14 hé s6 trao déi khi cia binh
nudi cdy. V 1a thé tich khi trong binh nuéi cdy. C,_
vaC,  la noéng do khi CO, (mol mol*) bén trong va
bén ngoai binh nudi cdy. L 1a dién tich 14 (m?).

KET QUA VA THAO LUAN
Am do (RH) that trong binh nuéi cay

Nhiing binh chita mu6i bdo hoa c¢6 4m do ting
dan theo thdi gian nuoi cdy do su thoat hoi nuée
clia cay va su boc hoi clia moi truong (Kozai, 1993).
Am d6 that trong cac binh chia dung dich mudi
NaCl vao ngay thi 10 va 20 sau cay 1an lugt 13 59%
va 65%. Tuong tu, &m do trong binh chita dung
dich muéi Ca(NO,),.4H,0 vao ngay 10 va 20 sau
cdy lan lugt 14 81% and 85%. Con 4m do trong cac
binh chita nuéc 1an luot 12 94% and 96% vao ngay
tht 10 va 20 sau cdy. Su thoat hoi nudce cha cay con
trong cédc binh c6 4&m do th&p cao hon cay 6 céc
binh ¢6 4m d@ cao. Su boc hoi nudc clia mdi truong
nudi cay trong hop 4&m do th&p ciing nhanh hon 6
hop 4m dd cao. Piéu nay gép phan gidi thich su
gia tdng 4m d6 trong sudt thoi gian nudi cay & cac
binh chtta dung dich mudi bdo hoa cao hon & céc
binh chita nuéc cat.

Hiéu suit quang hop thuan (D6 thi 1)

Hiéu sudt quang hgp thuan clia cAy con & cac
nghiém thac LH va HH vao ngay thi 28 tuong duong
v6i cay & cac nghiém thic LM va HM va cao hon gan
2 1an so véi cay ¢ cac nghiém thiic LL va HL & bat ky
diéu kién nhiét do cao hay thap. Trong lugng kho
clia cay con nudi cay & nghiém thic HH 14 cao nhat
nhung khong khéc biét c6 ¥ nghia vé mét thong ké
so v6i trong lugng kho cta céc ciy & cac nghiém thic
LM, LH, va HM. Cay con ¢ nghiém thic HL ¢6 trong
lugng kho thap nhat. Ching toi nhan thay giita trong
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lugng khd va hiéu suit quang hgp thuan clia ciy con
c6 mdi quan hé chit ché nhau. Nhiing cay con c6
hiéu suat quang hgp thuan cao c¢6 kha nang tich liy
nhiéu chat khé vi vy ma c6 trong lugng kho cao,
nguoc lai khi cay c6 trong lugng kho cao sé kich thich
kha nang quang hgp lam ciy quang hgp manh hon
va c6 hiéu suat quang hgp thuan cao.

Mot diéu rat dang dugc chd y & day 1a cay song
trong diéu kién nhiét do cao c6 trong luong tuoi thap
hon nhung trong lugng kho lai cao hon cay song trong
diéu kién nhiét do thap. Piéu nay c6 thé 1a nhiét do
cao da 1am tang su trao doi khi gitta bén trong va bén
ngoai binh nudi cAy vi vy ma cay con nudi & nhiét dd
cao c¢6 nhiéu co hdi nhan duge khi CO, nén hiéu suat
quang hop thuan tang va vi vay trong lugng kho tang.
Hon nita, 6 nhiét d cao qua trinh thoat hoi nude & 1a
cay dién ra manh Iam cho khi khéng mé ra va vi vay
14 18y dugc nhiéu khi CO,. Kozai (1993) da cong bo
két qua tuong tunhu vy trén cay khoai tay nudi ciy md.

NGHIEN CUU KHOA HOC KY THUAT

Cdc chi tiéu sinh trudng, phdt trién ciia cdy neem
in vitro

Nhiét do cao lam gidm dang ké trong lugng
tudi cia cay con in vitro & bat ky diéu kién 4m do
nao. Trong lugng tuoi cta cdy & cdc nghiém thic
LH va HH 16n hon gip 2 14n so véi trong lugng
tuoi clia cac cay 6 nghiém thie LL va LH & bat ky
nhiét do thap hay cao. Su tuong tac gitta nhiét do
va 4m d6 lam gia tang trong lugng tuoi cia cay.
Trong lugng tuoi cia cy con ¢ nghiém thic LH
dat cao nhat, 16n hon gap 4 1an so vé6i cay & nghiém
thic HL va 16n hon 2 14n so vé6i cAy & nghiém thic
LL (bang 2). Cay con & cac nghiém thie LM va HH
¢6 trong lugng tuoi tuong duong nhau va nhé hon
¢6 ¥ nghia so véi trong lugng tuoi cia ciy ¢ nghiém
thic LH. Cay 6 nghiém thic HL c6 trong luong
kho thap nhat (bang 2).

60
o
&
45 |
< A LL
o * LM
2 30 | .
g ~ LH
2 15+ = HL
E s HM
« HH
0 1 1 1 1
0 1 2 3 4

Hiéu suat quang hop thuan (mmol m?2 s!)
D6 thi 1. Su tuong quan giita trong luong kho va hiéu sudt quang hop thudn
ctia cdy neem con vao ngay thi 28 trong diéu kién in vitro

Bang 2. Trong luong tuoi, dién tich la, s 14 clia cdy neem in vitro
& cac diéu kign nhiet do va dm dod khac nhau véo ngay thit 28 sau cdy

Trong lugng tuoi  Dién tich 14

Nghiém thic (mg) () S0 14
LL? 142d 620 d 4c
LM 223 b 1032 b 5b
LH 276 a 1286 a 5b
HL 62 e 491 e 4c
HM 176¢ 855 ¢ 5b

HH 226b 1029b 6a
ANOVA
Nhiet do (N) wE * NS
Am d A) ok ok NS
N X A * *k *

*: Khac biét co v nghia & mic do p <0.05, **: Khac biét co y nghia & miic do p <0.01
NS: Khdc bigt khong cé ¥ nghia vé mdt thong ke, “: Tén cac nghiém thiic, xem bang 1
Céc chit cai khac nhau theo sau so ligu moi cot chi su khdc biét co v nghia giita cic nghiém thiic
béng phuong phdp Duncan’s multiple range test
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Cay song 6 diéu kién nhiét do thap co dién tich1al6n
hon cay song & diéu kién nhiét do cao. O nhiét do cao cay
c6 nhiéu 14 hon nhung 1a nhd hon nhiéu so véi cay &
nhiét do thap. Cay song & &m do cao ¢ dién tich 14 16n
hon cay song & &m do thap. Dién tich 14 clia cay 6 nghiém
thic LH 1a 16n nhat va HL 1a nho nhat. Kozai va cac
cong tac vien 1993 ciing dat dugc két qua tuong tu trén
cay khoai tay. Ching t6i nhan thay c6 sukhéac biét rat ro
rang vé hinh thai clia cay & cac Am do khac nhau. Cay
song trong diéu kién 4m do thap thi 14 c6 mau xanh
dam, con cay song trong diéu kién &m do cao thila co
mau xanh lgt. O diéu kién &m do thap (55 + 5%), ham
lugng nudc trong mdi truong bi boc hoi nhanh chéng
1am cho mbi trudng trg nén kho dan va dac biét rat kho
vao nhiing ngay cudi clia thoi ki nudi cdly. Vi vay ré khong
phat trién tot va cling khong hat duge dinh dudng nudi
cay nén cay phat trién cham va bi khd dan. O diéu kién
am do trung binh (75 + 5%) cay con sinh truéng va phat
trién rat khoé manh, tot hon cay song trong diéu kién
am do cao (95 + 5%). Cay con song trong diéu kién &m
dd 75 + 5% c6 kha nang chong chiu duge sumat nude qua
nhiéu qua thoat hoi trén bé mat 14 hoac trong diéu kién
kho han khi dua ra trong ngoai vuon vom hay ra rudong
san xuét (Tanaka, 1992).

Trong sO cac chi tiéu sinh truéng va phat trién thi
chiéu cao cay 1a chi tiéu chiu &nh huéng clia &m do 1o rét
nhat. Am d0 cang thap thi chiéu cao cay cang giam (bang
3). Vao ngay thii 28, chiéu cao ciy & nghiém thiic LH and
HH 14n lugt 13 30 mm va 29 mm, cao hon rat ¢6 § nghia
so v6i chiéu cao ciy & cac nghiém thic con lai. Cay &
nghiém thtic LM and HM c6 chiéu cao 1an lugt 12 22 mm
and 21 mm, va cao hon c6 ¥ nghia so véi chiéu cao cay &
nghiém thiic LL and HL. Két qua nay cho thiy rang
chiéu cao clia cy neem con in vitro c6 thé diéu khién
dugc bang cach khong ché 4m do trong binh nudi cdy.
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Cay thép lai trong diéu kién 4m do thap co thé 1a mot su
thich nghi t6t véi diéu kién &m do thap bén ngoai vuon
uom vi hé s6 boc thoat hoi nuéc qua 14 thap. Vi vay, co
thé thuc hién viéc thuan héa ciy con song tét trong diéu
kién khan hiém nuéc bang cach khong ché 4m do trong
binh nudi ciy (Kozai, 1993).

Su sinh trudéng va phdt trién cia cdy con trong
vuon uom

Amdo trong binh nudi cy khong nhiing anh hudng
dén trong lugng tuoi va trong luong kho (bang 4) clia ciy
con trong giai doan in vitro ma con huéng manh me
trong luong tuoi va trong lugng kho cha cy con trong
giai doan ngoai vudn uom. Trong lugng tuoi clia ciy con
vao ngay tha 14 & cac nghiém thic HM va LM Ia cao
nhat va cao hon gép 1.3 14n so véi trong lugng tuoi cia
cay & cac nghiém thiic LH and HH, dong thoi cao hon
2.5 1an so véi trong luong tuoi clia ciy & cac nghiém thiic
LL va HL. Cay & cac nghig¢m LM va HM c6 trong lugng
khb cao nhat va cao hon gap 1.4 1an so véi cay 6 nghiém
thiic LH and HH, dong thoi ciing cao hon 3 1an so véi
cay & cac nghiém thic LL and HL. Cay & cac nghiém
thiic LM and HM c6 kha nang chong lai suboc thoat hoi
nudc qua l1416n hon cy & cac nghiém thic LH va HL cay
con & nghiém thiic LM va HM c6 kha nang diéu khién
lugng nudc thoat hoi qua 1a nén 1a khong bi héo di va
nho vy ma toan bd ciy van cii tuoi va tiép tuc phat trién
trong subt 3 ngay dau tién khi dua ra vuon uom. Trong
khi d6 cay & cac nghiém thiic c6 &m dd cao 14 cay bi mat
nuéc nhiéu nén bi héo di va lai tuoi Ién sau mdi 1an tudi,
mot s6 14 mat nue qua nhiéu khong thé hoi phuc duge
nén da chét. Piéu nay giai thich tai sao h¢ s¢ tang trudng
vati I song chia cay con & cac nghiém thic &m dd trung
binh (75 + 5%) trong in vitro lai cao hon nhiing chi tieu
d6 clia cay & ca nghiém thic &m do cao (95 +5%).

Bang 3. Chiéu cao cay, chiéu dai ré, va sé luong ré ctia cdy neem Thai in vitro nuoi céy
& cac diéu kign nhiet do va am do khac nhau véao ngey thit 28

Cao cay

Dai ré

Nghiém thiic (mm) (mm) SO re
LL? 17¢ 73 b 1.33
LM 22 b 90 ab 1.73
LH 30a 106 a 1.24
HL 16 ¢ 23 ¢ 1.13
HM 21b 60 b 211
HH 29 a 62b 1.85
ANOVA
Nhiet do (N) NS NS
Am dd (A) ek NS
NxA * NS

*: Khac biét c6 y nghia & mic do p <0.05, **: Khac biét co y nghia & miic do p <0.01
NS: Khac bigt khong cé y nghia vé mdt thong ke, *: Ten cdc nghiém thiic, xem bang 1
Céc chit cai khac nhau theo sau so ligu mdi cot chi su khdc biét co v nghia
giila ce nghiem thiic bing phuong phdp Duncan’s multiple range test.
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Bang 4. Trong luong tuoi, trong luong kho, sO ré, va dién tich la clia ciy neem thai nudi céy mo duoc

chuyén ra trong ngodi vudn vom vao ngay thit 14

Trong luong tuoi  Trong luong kho  Dai ré . ~ Diéntichla

Nghiém thic (mg) (mg) (com) SO re ()
L1 240 ¢ 52 ¢ 79 2¢ 894 b
LM 523 a 130 a 105 3b 1353a
LH 450 b 9% b 121 1d 1397 a
HL 160 ¢ 36 ¢ 48 1d 656 ¢
HM 550 a 140 a 99 4a 1353 a
HH 480 b 110b 120 2¢ 1384 a
ANOVA

Nhigt do (N) NS NS NS # NS
Am d (A) s e NS # NS
N X A kek ES ES ES ES

*: Khac biét co v nghia & mic do p <0.05, **: Khac biét co y nghia & miic do p <0.01
NS: Khdc biet khong cé y nghia vé mdt thong ke, *: Tén cdc nghiém thiic, xem bang 1
Céc chit cai khac nhau theo sau so lieu moi cot chi su khdc biét c6 y nghia
glita cac nghiém thiic bing phuong phap Duncan’s multiple range test.

100 .
® 75 r LL
ED * LM
@ 50 - * LH
(? s HL
o
@ 25 | * HM
& * HH
0 1 1 1 1 ]
0 0.1 0.2 0.3 0.4 0.5

Ti 1¢ than/ré

D6 thi 2. Anh hudng ciia chi tiéu ti 1 than [ ré dén ti 1¢ cdy séng trong vuon uom

Chi tiéu ti 1& trong lugng than/ré (d6 thi 2) &nh
huéng rat 16n dén ti 1é cay song ngoai vudn uvom.
Cay con c6 tri s ti 1é trong lugng than/ré cang
tién vé 1 thi c6 kha ning séng cang cao khi dua ra
trong ngoai vuon uom. Cay con in vitro nudi cdy
trong diéu kién Am do trung binh (75 £ 5%) ¢6 su
phét trién can doi gitta than 14 va ré nén hé s6 nay
cao nhat (0,5). Bo ré phat trién manh hit nhiéu
dinh dudng cung c4p cho cay, va thic ddy phan
than 14 bén trén phat trién; ngugc lai, khi than 14
phat trién manh thic day ré hoat dong va phat
trién manh hon. Chinh vi vay cdy con nubi cay G
diéu kién Am do trung binh (75 + 5%) phat trién
rdt nhanh va c6 ti 1& song cao khi tréng ra vuon
uom. Cay con dugc nudi trong diéu kién Am do
cao (95 + 5%) chi c6 mot ré chinh rat dai nhung
khong c6 hé ré thit cAp nén dé bi tén thuong khi
trong ra vudn uom vi vay ma né khong tiép tuc
phéat trién ma phai mat mot thoi gian dé hdi phuc,

két qud la cay phat trién cham hon cay ¢ diéu
kién Am d¢ trung binh (75 + 5%), tham chi c6 cay
khong thé phuc hoi dugc va da chét lam cho ti 1&
song thap.
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