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TOM TAT

Cay Gai ma vicong chit yéu phin bé ¢ cdc tinh ven bién mién Trung nhw Qudng Binh, Thira
Thién Hué, Khanh Hoa, Ninh Thudn. Tuy nhién, do qud trinh khai thac bira béi va méi trieong song
bi thu hep nén loai cdy nay dang ditng trucc nguy co tuyét chung va da dwoc dwa vao Sach Po Viét
Nam. Nghién ciru dd danh gid téc dong ciia cdc méi truong nudi cdy khdc nhau lén sw sinh truéng
ciia cdy Gai ma vwong. Két qua cho thdy thanh phan va nong d¢ cac chat dinh dwdng trong moi
trieong nudi cdy cé dnh hwéng ré rét dén cdc chi tiéu sinh truéng cia cday. Cay Gai ma vuwong sinh
trueéng tot nhat trong diéu kién nudi cdy in vitro méi truong giam giam ¥ NHiNOs, cdc chi tiéu vé
sinh trieong déu c6 két qua tot dat 9,73 1d, chiéu cao cdy 10,7cm, trong lwong twoi dat 501,04mg va
khé dat 53,19mg sau 8 tuan nudi cdy. Két qua nghién ciru cho thdy méi trieong nudi cdy ¢6 vai tro
quan trong trong viéc thiic day si sinh trucng cia cdy Gai ma vicong. Viéc lwa chon thanh phan va
nong dg cdc chdt dinh dwéng phir hop sé givip t6i wu héa qud trinh nudi cdy in vitro loai cay nay.

Tir khéa: moi truong nudi ciy; sinh trudng; in vitro; Gai ma vurong

1.  Mé dau

Loai Gai ma vuong (Tribulus terrestris L.), con duoc goi 1a Quy kién sau hay Bach tat
18, thudc ho Gai chéng (Zygophyllaceae), phan bd & chau A, chau Phi, chau Au va cac ving
khi hau Dia Trung Hai. Tai Viét Nam, cay phan bd & cac tinh ven bién mién Trung nhu
Quang Binh, Thtra Thién Hué, Khanh Hoa va Ninh Thuan. Gai ma vuong hién dang ddi mat
v6i nguy co tuyét ching va di duoc ghi vao Sach Do Viét Nam ciing nhu Danh luc D6 thé
gidi ¢ hang cuc Ki nguy cap (CR) (Ministry of Science and Technology, 2007; IUCN, 2020).
Nhiéu nghién ctru trong nudc va qudc té da chi ra rang loai nay chira luong 16n hop chét
saponin steroid c6 tic dung kich thich san xuét testosterone ¢ nam giéi (Vo, 2021). Hién
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nay, nhiéu san pham thudc va thuc phim chic ning tir cdy Gai ma vuong, nhung chwa c6
nhiéu nghién ctru trong cdy ndy. Cac san pham tir Gai ma vuong chil yéu duogc khai thac tir
tu nhién, dan dén tinh trang khan hiém va gia thanh dit do. Cac hop chét sinh hoc cua cay
Gai ma vuong trong nganh dugc déu thu duoc chiét xuat tir Ay ngoai ty nhién. Nudi ciy mo
thuc vat c6 thé duoc st dung dé vi nhan giéng nhanh chong, cac cay dugc tao ra trong diéu
kién in vitro co thé dugce st dung cho muc dich thuong mai. Mot sb nghién ctru nham nhan
nhanh ngudn giéng Gai ma vuong trong diéu kién in vitro da duoc thuc hién (Le et al., 2022).
Tuy nhién cdy in vitro nuéi ciy bang phuong phap truyén théng c6 chat luong khéng dong
nhat ciing nhu ti 1& séng khong cao khi dua ra vudon wom. Nhiéu nghién ctru trén thé giéi da
cho thay nhirng nhwoc diém trén khién cho quang hop cua cay kém, c6 nhiéu biéu hién bat
thuong vé sinh If (Chen, 2004; Precee et al., 1990; Ziv et al., 1991). Phwong phap vi nhan
gidng khi thay d6i ham luong duong va khoang da dugc chimg minh c6 thé dan dén gia ting
sinh khéi va tich lu§ hop chét thi cp trong ciy ciing nhu gia tang ti 16 sdng cta cdy in vitro
khi chuyén sang giai doan vudon wom (Pham et al., 2012). Nhiéu tac gia ching minh rang
khi thay d6i ham luong dinh dudng khoang trong méi trudng nudi ciy d co anh hudng tich
cuc dén kha nang ndy mam cua loai Gai ma vuong (Quach et al., 2024). Do d6 viéc khao sat
kha ning sinh trudng cia cdy Gai ma vuong (Tribulus terrestris L.) nudi cdy trén cac moi
truong khoang khac nhau 1a rat can thiét dé xac dinh diéu kién nudi ciy thich hop dé gia ting
sinh khéi va kha ning sinh trudng cta loai ciy Gai ma vuong.
2.  Dia diém, thoi gian va phwong phap nghién ciu
2.1. Dia diém va thoi gian nghién ciru
- Pia diém thu mdu: tién hanh thu qua Gai ma vuong tai thon Lac Tri, xa Pha Lac, huyén
Tuy Phong, tinh Binh Thuéan.
- Thi nghiém in vitro: tién hanh & Phong Thi nghiém Sinh thai — Thuc vt (M203), Khoa

Sinh hoc, Truong Pai hoc Su pham Thanh phé HO Chi Minh.
2.2. Phwong phdp nghién ciru

Cdc thi nghiém danh hwéng ciia méi truong nudi cdy 1én kha kha ndng sinh truéng ciia
cay Gai ma vuong

Nguyén liéu in vitro 13 cac hat chic cta cay Gai ma vuong da duoc boc vo hat.

Thi nghi¢m gém 8 nghiém thuc véi 8 loai moi truong khéac nhau, kiéu bd tri CRD thuc
hién tréng trong binh nudi ciy bd sung cac loai moi truong theo nghiém thirc khao sat.

Mobi nghiém thirc khao sat 10 cdy, thi nghiém lip lai 3 lan.

Thoi gian theo ddi trong 8 tuan nudi cdy, & nhiét do 25 °C 2 °C, d6 4am 55 % + 10 %,

Moi truong MS (Murashige va Skoog, 1962) 1an lugt thay doi cac thanh phan khoéng.
% MS 1a mdi trudng MS thanh phan da luong duge giam di Y%, % MS mdi trudng MS thanh
phan da luong dugc giam di %, MS ¢6 thanh phan KNO3z giam % , MS ¢6 thanh phan NH4NOs
giam %4, MS c6 thanh phan KH,PO, gidm %, MS c6 thanh phan KNOs va NH;NOs giam Y%, MS
bd sung 50g/L duong.
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Bdng 1. Bo tri nghiém thirc anh huwong cua moi truong nudi cay
lén sy sinh truong cua cdy Gai ma vieong

Nghiém thitc ~ Mdi trwong nudi cly  Nghiém thirc M&bi trudng nudi ciy
1 MS 5 MS giam 2 NHsNO3
2 % MS 6 MS giam %2 KH2PO4
3 Ya MS 7 MS giam 2 KNO3 + %2 NHiNO3
4 MS giam 2 KNO3 8 MS +50g/L. Buong

2.2.1. Phwong phap vo trung hat Gai ma vieong

Lua chon cac hat chic, con nguyén vo hat, khong bi tdn thuong, tién hanh vo trung
theo cac budc: Ngam hat trong nude xa phong 2-3 phut, rira sach dudi voi nudce chay; tiép
theo thuc hién ¢ ti cdy 1an luot gdm: khir tring bé mit v6i con 70° trong 30 gidy; Rira lai 5
14n v6i nude cat vo tring; Ngam va lic hat trong NaOCI 1% trong 1 pht; Rira lai 5 1an véi
nudc cat vo trung va tién hanh ciy mau.
2.2.2. Phwong phdp xir |i sé liéu

Dung toan thong ké dé xir 1i cac sb liéu thu dugc va tng dung thdng ké toan hoc trong
sinh hoc, sir dung phan mém Excel 2016 va Statgraphics plus 3.0 dé xir 1i s6 liéu thu duoc.
2.2.3. Chi tiéu theo doi

S6 chdi trung binh (chdi/miu) = T sb chdi thu duoc / X s6 mau ban dau (chdi)
S 14 trung binh (14/cay) = £ sb 14 thu duoc / T sb cdy ban dau (18)

Chiéu cao cay trung binh = X chiéu cao cdy / X s6 cdy thu dugc (cm)

S6 & trung binh = T s 14 thu dugc / = s cdy ban dau (ré)
Chiéu dai r& trung binh = ¥ chiéu dai r& / £ s6 cay thu duoc (cm)
Trong luong sinh khdi twoi = 2 trong luong s twoi / £ s6 mau ban dau (mg)

Trong luong sinh khdi kho = X trong luong s6 khé / X s6 mau ban dau (mg)
3. K&t qua va thao luin
3.1. Anh hwéng ciia moi truong nudi cdy lén sé choi loai Gai ma vuwong

Thanh phan khoang hién dién trong méi truong ludn dong vai tro quan trong toi su
tang truang cua cay nudi cay in vitro. O nhitng moi trudng khac nhau ma cdy Gai ma vuong
c6 su phat trién khac nhau vé sb chdi (Hinh 1). Cu thé s chdi & cac nghiém thirc méi truong
khac nhau thi c¢6 sy thay d6i khac nhau va c6 ¥ nghia vé mit théng ké, cac nghiém thuc 4,
5,6, 7 (moi truong MS giam 2 KNOz, MS gidm 2 NH4NO3, MS giam 2 KH2PO4, MS gidm
5 KNO3 + % NH4NO3) déu chi tao 1 chdi, khi giit nguyén hodc giam téng ham luong cac
nguyén t6 da luong trong méi trudng MS xubng Y4 va Y thi sé chdi nhiéu dan va dat cao
nhit & moi trudng ¥4 MS véi s6 chdi dat 3,6 chdi, gap hon 2 14an so voi nghiém thirc 1 (1,5
chdi), 8 (1,97 chdi) va gan 3 1an so v6i cac nghiém thirc 4, 5, 6, 7.

Tir két qua c6 thé nhan thay rang khi giam dong thoi ham luong cac chit da luong
xubng ¢ mirc phit hop s& kich thich cac chdi bén phat trién, phu hop phét trién trong quy
trinh nhan nhanh chéi dé nhéan giéng loai Gai ma vuong. Mai trudng MS rit giau nitrogen
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(N) & ca hai dang 1a nitrate va ammonium (Villamor, 2010), két qua nay tuong dong véi cac
két qua nghién ctru cua Julkiflee va dong tac gia (2014) hay Kim va cong su (Kim et al.,
2014) khi chirng minh moéi trudng khoang MS co ban chua phai 1a méi trudng khoang tdi
wu gitp cdy in vitro ting trudng tét nhat.
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Hinh 1. Anh huong ciia méi truong nudi Hinh 2. Anh huong ciia méi truong nudi
cay lén so choi cay Gai ma vieong cay lén so la cay Gai ma vuong

3.2. Anh hwéng ciia méi trwong nuéi cdy lén sé ld loai Gai ma vwong

S6 14 cay s& anh huong truc tiép t6i qua trinh quang hop, 1am ting hoic giam luong
chat hitu co tao ra, gian tiép anh huong téi su sinh truong cua ciy. S6 1a cua cay trén timg
loai méi truong nudi cay qua 8 tudn theo ddi duge thé hién & Hinh 2.

Cung vdi sy sinh trudng va phat trién cua s6 chdi thi sé 14 ciing co sy khac nhau giita
cac nghiém thirc & cac méi trudng nudi cdy khac nhau. S6 14 ctia cdy Gai ma vuong trong
cac nghiém thirc khac nhau ngoai phu thudc vao s chdi con phu thudc vao nhiéu yéu td
khac. Ngoai sy gia ting rd rét ctia s6 chdi kéo theo su phat trién cua s 14 nhu ¢ nghiém thirc
2 (Y2MS) cao nhét dat 10,03 14 thi su phat trién va kéo dai ciia mo phan sinh dinh ngon chdi
ciing gitp sinh ra rat nhiéu 1a. Khi ham luong nitrogen giam & luong vira phai (cu thé 1a ¢
nghiém thirc 7 moi truong MS giam 2 NH4NO3) dat 9,73 1a thi s6 14 lai tang cao ti I¢ thuan
v6i chiéu dai cia than cdy. S6 14 méi hinh thanh cia ciy Gai ma vuong chiu anh huéng rd
rét cia sy thay d6i ham luong NHsNO3 va KNOj3 trong méi trudng nudi cdy. O cac nghiém
thirc 1 (MS) va 5 (MS giam 4 NHsNO3) c6 ham luong KNO3 duoc giit nguyén, sb 14 déu
cao hon so v4i & cac nghiém thirc 4 (méi truong MS giam % KNOz). Mot s6 nghién ciru gan
day ciing cho thdy KNOjz ¢6 tic dung lam gia ting dang ké s luong 14 mdi tao thanh & mot
s6 loai cay tré)ng khéc nhau (Hegazi et al., 2011; Jabeen & Ahmad, 2011). Ngoai ra viéc
giam ham lugng NHy4" trong mo6i trudng & nghiém thirc 2 (Y2 MS) va 5 (méi truong MS giam
Y NH4NO3) ciing duoc ghi nhan 1am tang s 1a, Avila va dong tac gia (1994) ciing nhan thiy
rang s luong 14 cua cy khoai tay tang 1én khi giam ham lugng NH4* trong mi truong MS.
3.3. Anh hwéng ciia méi truong nuéi cdy lén chiéu cao cdy lodi Gai ma vwong

Trong qué trinh sinh truéng cua cay trong, chiéu cao cay 1a mot chi tiéu chi quan trong
dé danh gia sinh trudng cua cdy. Chiéu cao cua ciy trén C4C mdi trudng nudi cdy qua 8 tuan
theo ddi duoc thé hién & Hinh 3. Két qua cho thay su hién dién ctia NHs* v6i ham luong vira
du giup cdy Gai ma vuong ting trudng véi sb 14 va chiéu cao chdi dat két qua tot (nghiém
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thirc 5 moi truong MS giam %2 NHsNO3z dat 9,73 14 va cao 10,7cm). Su hién dién cua ion
NH* dong vai tro cha yéu trong qua trinh hinh thanh nén cac amide bang céch lién két phan
ung vai cac acid amin dicarboxylic. Phan trng tao amide cé y nghia quan trong vi d6 1a phan
g bao vé té bao khoi tac dong gay doc cua NHa tich tu nhiéu, dong thoi amide ciing 1a hop
chat duy trir NH4" cua thuc vat khi can tong hop acid amin va protein nhung néu ham luong
qua cao s& gay doc cho cay lam han ché kha ning sinh truong (Ngo et al., 2015). Tuong tu,
cay Ngd c6 thé tang truong tot khi chi can két hop mét lwong nhé NOs™ va NH4* trong moi
truong nudi cdy so vai chi ding mot ngudn nito 14 nitrate (Warncke & Barber, 1973).
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12 h

i

10

8

= g

6

o

4

0
NT1 NT2 NT3 NT4 NTS NTE NT7 NT8

Hinh 3. Anh huong ciia méi truong nudi cdy lén chiéu cao cdy Gai ma viwong

Tuy nhién sy phdi hop cac nguyén té da lugng c6 anh huong 1én sy sinh truong ciia
cdy Gai ma vuong. O nghiém thirc giam 4 MS va giam % NH4NO; c6 thé thiy nong do
nitrogen pht hop sé& kich thich phat trién s 14 t6i wu (10,03 14 va 9,73 14) nhung lai ¢6 su
khac biét 15 rét vé chiéu cao cay. Khi giam tong ndng d6 khoang da lugng ¢ méi trudng %
MS thi ndng d6 Ca?* trong mdi truong ciing giam theo. Ca?* 1a nguyén té quan trong cd
trong vach té bao gitp té bao tang nhanh kha nang phan chia va kéo dai (Bui, 2000). Do d6
khi ndng d6 Ca®* bi giam ¢ nghiém thic 2 (modi trudng V2 MS) khién cho chiéu cao ciy ciing
nhu chiéu dai ré & nghiém thirc nay ciing bi giam du s luong 1a va s6 ré& nhiéu.
3.4. Anh huéng ciia méi truong nuéi cdy lén sé ré va loai Gai ma vieong

MGi loai méi truong khac nhau cé anh huong sb ré ciing nhu chiéu dai ré, cac khac
biét (Hinh 4). Khi giam méi truong con % MS thi kich thich phat trién nhiéu ré bén dat 12,1
ré, gap gan 2 1an s6 ré & moi trudng MS va gap 4 lan méi truong ¥4 MS. Nong do cac chat
khoang trong moi truong MS ciing dong vai trd quan trong dén sinh truong cua ciy trong
diéu kién in vitro, ciing nhur qua trinh sinh tong hop va tich lily cac chat chuyén hoa do nd
tac dong dén sy thay doi cuong do ion va ap suit thim thiu ciia méi truong. Vi vy, moi
truong giam ham lugng khoang ludn t6 ra thich hop ¢ giai doan tao ré hoic tao cii ddi véi
nhiéu loai cdy trong (Vu et al., 2020).

Sau khi hap thu ngudn Nitrogen c6 trong mdi truong, qua trinh dong hoa dam (khir
nitrate) dién ra va cac amino acid dugc tong hop. Trong vi nhan giéng thuc vat, khoang MS
dugc st dung phd bién vi giau nito (Villamor, 2010). Trong mdi trudng nudi cay in vitro chi
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can mot luong nhd NH,*™ két hop v6i NOs~ da thuc ddy sy ting trudng cia nhiéu loai cay
thay vi chi sir dung mot ngudn nitrogen 1a nitrate (Cox & Reisenauer, 1973; Stitt & Quick,
1989). Tuy nhién, néu méi truong c6 NH4*™ duoc cung cap qué nhiéu sé gay thiéu hut K*,
Mg?*, Ca?* vi NH4* thuong dbi khang véi K, Ca?*hay Mg?*, khi b sung nong d6 dam vuot
qua nhu ciu ctia cay & nghiém thirc MS 1am cho kha ning hap thu cac ion K+, Ca?* hay Mg?*
giam, khién ré kém phat trién hon so voi méi trudng % MS hodc ¥ MS (Nguyen et al., 2017;
Britto & Kronzucker, 2002). Theo Geogre va Davies (2008), su phat trién cua té bao ré ciing
s& bi kim hdm néu méi truong ¢ chtra nhiéu amonium (NH4*), nguoc lai ré can nitrate NO3”
hién dién trong mdi truong dé tang truong. Diéu nay cb lién quan truc tiép dén qué trinh
dong hoa dam xay ra tai ving ré cia cay vi NOs™ 1a dang oxy hoa, durgc hap thy tir mdi truong
dé chuyén doi thanh hop chét hiru co dang khir NH2". Sy du thira cac ion NO3™ va NH4* trong
mdi trudng MS ¢d thé 1 nguyén nhan khién cho cho bo ré cua ciy Gai ma vuong trong méi
truong MS kém phét trién hon so véi mdi truong khoang MS giam %4 KNO3 (NT4), MS
giam %5 NH4NO3 (NT5) va %2 MS (NT2) (George & Davies, 2008).
3.5. Anh hwéng ciia moi trwong nudi cdy lén chiéu dai ré loai Gai ma vwong

Chiéu dai ré 1a mot trong nhitng yéu t6 quan trong dé danh gia anh huéng ciia moi
truong 1én qua trinh sinh trudng cia cdy Gai ma vuong. Chiéu dai ré cdy Gai ma vuong qua
8 tuan nudi cdy duoc thé hién qua Hinh 5 cho thiy sé ré ¢ nghiém thirc 8 (bd sung 50g/L
duong) cho chiéu dai ré cao nhit 11,09 cm gép gan 3 1an so voi nghiém thire c6 s6 ré nhiéu
nhit 1a moi truong ¥ MS (NT8 ré dai 3,40 cm) va gap gan 4 1an so v6i nghiém thuc dat
chiéu dai thip nhét 12 moi truong % MS (NT3 1& dai 2,79 cm). Vai tro ctia dudng ddi voi sy
hinh thanh ct hodc ré di duoc nghién ctru trén nhiéu dbi twong cay trong.

(ré) S8 ré (cm) Chiéu dai ré
14 14
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Hinh 4. Anh huong cua méi truong nuéi  Hinh 5 Anh huong ciia méi truong nudi cay
cay lén so ré cay Gai ma vwong lén chiéu dai ré cdy Gai ma virong
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Hinh 6. Anh hurong cia cdc loai méi trieong 1én cdy Gai ma vieong trong binh nudi cdy

Két qua cho thiy, duong 1a ngudn carbon can thiét trong méi trudng nudi ciy va dong
thoi 1a ngudn nguyén liéu quan trong trong viée tich liy tinh bot dan dén sy tao 1& va su
phinh to kéo dai cta ré in vitro. Him luong dudng cao c6 anh hudng tich cuc dén sy hinh
thanh va sinh truéng phat trién cta ré hodc cu (Staikidou et al., 2005). Viéc cung cap duong
vao moi truong nudi cdy dugc coi 1a dé bu dip cho tdc do quang hop thap cua thuc vat. Tuy
nhién, nong do dudng cao trong madi truong s& 1am giam kha niang quang hop cua thuc vat,
kim ham hoat dong cuia cac enzyme rubisco. Day 1a enzyme tham gia truc tiép vao hoat dong
quang hop cua cay, lam tang ap suat tham thau cta méi truong, can tré qua trinh hap thu
nudc va chat khoang cua hé ré khién cho hat kho nay mam (Duong, 2003). Két qua thi
nghiém nay cho thay trong diéu kién tang lrong dudng phu hop sé& giup hé ré phat trién lam
cho cac bd phan khac cuia ciy xanh tot do trong diéu kién nuéi cdy in vitro, chirc ning phan
chia té bao ctia chdi hodc cdy khong t6i uu do vy nong d6 dudng va cudng do anh sang anh
huong 16n t6i sinh truong phat trién cta chdi va ré in vitro (Capellades et al., 1989). Viéc bd
sung dudng vao mdi truong nudi ciy in vitro khong nhing doéng vai tro 1 ngudn
carbohydrate ma con anh hudng t6i kha nang hap thu nudc va dinh dudng ctia mau cdy in
vitro (Williams, 1995).
3.6. Anh hwéng ciia moi truong nudi cdy lén trong lwong twoi loai Gai ma viwong

Sinh khéi phu thudc vao dic tinh cua loai va su sinh truéng va phat trién caa cay. Dua
vao sinh khéi 1am tiéu chi danh gia kha ning sinh truong cua cay.
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Hinh 7. Anh huong ciia méi trieomg nuéi cdy 1én trong lwong tuoi va khé cay Gai ma vieong

Khi cdy Gai ma vuong sinh trudng & cac moi truong nudi cay khac nhau co sd 14, s6
chdi, chiéu cao cdy, s6 ré va chiéu dai ré khac nhau tir d6 ciing dan dén trong luong ciia ciy
khac nhau. Khi tréng ¢ nghi¢m thuc 1 (moi trudong MS) dat trong luong tuoi 213,43 mg;
nghiém thirc 2 (méi truong 2 MS) dat trong lugng tuoi 430,72 mg; nghiém thic 3 (moi
truong Y4 MS) dat trong lugng tuoi 155,17 mg; nghi€ém thuc 4 (mo6i truong MS giam s
KNO3) dat trong lugng tuoi 236,39 mg; nghiém thirc 5 (moi truong MS giam 2 NH4NO3)
dat trong luong tuoi 501,04 mg; nghi¢m thirc 6 (mdi truong MS giam 2 KH2POj4) dat trong
lugng tuoi 409,50 mg; nghiém thirc 7 (moi truong MS giam 2 KNOs + %2 NHsNO3) dat
trong lugng tuoi 193,57 mg; nghiém thirc 8 (moi truong MS bd sung 50g/L duong) dat trong
lugng tuoi 488,84 mg.

Trong lugng twoi ciia cdy Gai ma vuong phu thudc vao nhiéu yéu t6 nhu sé luong 14,
chiéu cao than cay, s6 &, chiéu dai r&... O cac moi truong co s6 14 va sb ré nhiéu thi cho
trong lugng dat két qua cao tuy nhién diéu nay ciing khong phai 1a tuyét d6i ma chiéu cao
clia cdy va chiéu dai ré ciing gdy anh hudng khong it dén trong lugng. Diéu nay giai thich
cho moi truong MS giam 2 NHsNO3 (NT5) tuy khong c6 s6 14 va s6 1& cao nhat nhung trong
luong tuoi lai dat két qua tot nhat (501,04 mg) va sai khac nay ciing c6 ¥ nghia thong ké vai
cac nghiém thirc con lai. Cac cdy & nghiém thic 5 (MS giam %4 NHsNO3) phat trién xanh
t6t, moc déu, than chic khoe va 14 xanh mong nudc khong bi vang va.

3.7. Anh huwéng ciia méi trwong nudi cdy Ién trong lrong khé lodi Gai ma vwong

Twong tu trong lugng tuoi, trong luong kho 1a két qua ciia qua trinh téng hop va trao
d6i chat dién ra trong doi séng cua cay Gai ma vuong duge trinh bay két qua qua hinh 7. Cu
thé nghiém thirc 1 (mdi truong MS) dat trong luong khé 24,48 mg; nghiém thic 2 (mdi
truong 2 MS) dat trong lugng kho 43,74 mg; nghiém thirc 3 (mo6i trudong 4 MS) dat trong
luong khd 17,06 mg; nghi¢ém thirc 4 (mdi truong MS giam 2 KNO3) dat trong lugng kho
24,08 mg; nghi¢m thirc 5 (mdi truong MS giam 2 NHsNO3) dat trong luong khé 53,19 mg;
nghiém thirc 6 (moi truong MS gidm 2 KH2PO4) dat trong luong kho 42,21 mg; nghiém
thtrc 7 (mo1 truong MS giam 2 KNOs + %2 NHsNO3) dat trong lugng kho 19,75 mg; nghiém
thire 8 (mdi trudng MS bd sung 50g/L dudng) dat trong lwong kho 46,20 mg.
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O trong nhitng diéu kién phu hop cdy c6 su tong hop va trao d6i chit khac nhau dé tao
ra cac hoat chit can thiét ciing nhu chit sbng ma cdy tich lily duoc. Ngoai nghiém thirc 5
(MS giam % NHsNO3) vi c6 trong lugng tuoi cao nhit nén trong lwong kho ciing dat két qua
t6t nhat (53,19 mg) thi ¢ cac nghiém thirc 2, 6, 8 (mdi trudng ¥4 MS, MS giam Y4 KH2PO4,
50g/L duong) ciing cho khdi luong kho kha cao. Pic biét & nghiém thirc s6 6 ( mdi truong
MS giam 2 KH2PO4) du khong c6 trong lugng tuoi cao nhu cac nghiém thire con lai nhung
trong luong kho van dat két qua rat tot, cay xanh dam, than cung cép va c6 hién tuong ra
hoa cho thiy méi trudng MS giam % KH,PO4 phil hop cho ciy co thé tong hop cac chat dé
budc vao qua trinh sinh san trong thoi gian ngan.

Phosphorus c6 tac dung thuc day su tang truong cta ré, lam cay phat duc nhanh khi &
ndng do thich hop (Tran, 2004). Trong cac nghién ctru ra hoa, kich thich sinh san trong 6ng
nghiém thuong sir dung moi truong MS tang hoac giam lugng phosphorus (KH2PO4) cho
phu hop va dd dat dugc thanh cong trén trén nhiéu loai cdy nhu Bambusa vulgaris,
Dendrocalamus giganteus, D. strictus (Rout & Das, 1994), Cymbidium (Kostenyuk et al.,
1999), ginseng (Chang & Hsing, 1980).

Tt céc chi tiéu theo dbi c6 thé nhan thiy rang cay Gai ma vuong sinh trudng tot trong
diéu kién c6 ham lugng nitrogen giam vira phai, néu ham luong nitrogen giam xudng qua
thap khong du cung cép cho cdy gay anh hudng dén cac chi tiéu theo ddi khac. Pathak (1970)
khi nghién ctru tréng cdy Gai ma vuong ngoai méi truong cho thiy cdy sinh trudng tot trong
diéu kién dat c6 ham luong nitrogen thap (Pathak, 1970). S6 lugng ré va 14 dat nhiéu khi &
moi truong ¥ MS, chiéu dai ré dat két qua t6t khi & méi truong MS cung cdp thém ham
luong duong & muc vira phai 1a 50g/L.

Tir két qua khi nudi cy in vitro cdy Gai ma vuong cho thdy khi giam ham luong
khoang s& gy anh huong dén nhimng chi tiéu sinh 1i cta cay khac nhau, tir d6 c6 thé ap dung
vao thu sinh khéi tirng bo phén loai cay nay theo nhu cau. Cac nghién ctru trén cac ddi tuong
khac ciing cho thy viéc giam ham lwong khoang gilp gia ting chat luong cay. Bdi véi cay
Cam chuéng, ham lugng thap cua cac ion NOs™ va NH4* trong méi truong nudi cay da gitp
cai thién su phét sinh hinh thai cua cay (Ziv, 1991). Trén dbi twong sam Ngoc Linh (Panax
vietnamensis) nudi cdy quang tu dudng trén moi truong MS giam NH4NOs va KNO3 mot
nira, tang dién tich 14 va tang sé luong ré so véi moi trudng MS co ban, dong thoi trong
luong kho ciing ting (Ngo et al, 2015). Trén dbi twong cdy Oai hwong (Lavandula
angustifolia) cay tang trueang tot hon trén mdi trudng ¥ MS so véi moi truong MS (Le et al,
2015). Trong nghién cau ting truong cdy sam B Chinh (Hibiscus sagittifolius) trong diéu
kién nudi cdy quang tu dudng cho thay trén cac mai trudng giam khoéng cy tang truong tot
hon so véi moi truong MS (Nguyen et al., 2017). Kozai va cong su (Kozai et al., 1988) da
cho thay, cay hoa cam chudng nudi trén méi trudng MS tang truong cham hon so vai nudi
trén moi truong Enshi-Shoho cé thanh phan khoang don gian hon va ham luong mudi toan
phan thap hon.
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4.  Két luén va kién nghi

Moi truong nudi ciy c6 anh hudng rd rét dén sy bién d6i hinh thai in vitro cta cay Gai
ma vuong. V&i sy anh huong ciia moi truong MS giam ' NH4NO; céc chi tiéu vé sinh
trudng déu co két qua tdt dat 9,73 14, chiéu cao cay 10,7cm, trong lugng tuoi dat 501,04mg
va kho dat 53,19mg sau 8 tudn nudi cdy. Vi vay can phdi hop gitra méi truong nudi cdy thich
hop v&i ndng d6 cac hormone sinh trudng & thuc vt dé sy ting truong cia loai Gai ma
vuong dat két qua toi wu. Ngoai ra can thém nghién ciru tach chiét hoat chit timg bd phan
ctia cay tir d6 co thé Iya chon moi truong thich hop dé thu hoat chat mong mudn.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

KD

% Loi cédm on: Nghién clu nay duoc tai tro béi Ngudn ngan sach khoa hoc va céng nghé
Truong Bai hoc Sw pham Thanh phé H6 Chi Minh trong dé tai ma sé CS.19.2022.15TP.
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ABSTRACT

Tribulus terrestris L. is primarily distributed in the coastal provinces of Central Vietnam, such
as Quang Binh, Thua Thien Hue, Khanh Hoa, and Ninh Thuan. However, due to indiscriminate
exploitation and habitat reduction, this species is facing the risk of extinction and has been included
in the Vietnam Red Book. The study evaluated the impact of different culture environments on the
growth of Tribulus terrestris L. The results showed that the composition and concentration of
nutrients in the culture environment significantly affected the growth indicators of the plant. Tribulus
terrestris L. grew best in in vitro culture conditions with a MS was reduced % NH4NOs3, showing
favorable growth indicators with 9.73 leaves, a plant height of 10.7 cm, a fresh weight of 501.04 mg,
and a dry weight of 53.19 mg after 8 weeks of culture. The research results indicate that the culture
environment plays a crucial role in promoting the growth of Tribulus terrestris L.. Selecting
appropriate nutrient composition and concentration will help optimize the in vitro culture process
for this species.

Keywords: culture conditions; growth; in vitro; Tribulus terrestris
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