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SUMMARY

EFFECTS OF GA; ON THE DEVELOPMENT AND THE ABSORPTION
OF NUTRIENTS AND HEAVY METALS IN LETTUCES (Lactuca sativa L.)

This paper investigated the influence of GAs on the development and heavy metals’ absorption in
Lettuces (Lactuca sativa L.). Lettuces were exposed with GAs at different concentration of 0, 10, 30, 50
and 100 mg L™, respectively, at the 7-day, the 14-day, and the 21-day after transplanting. Several
parameters as the height, number of leaves, and fresh weight of lettuces were studied. In addition, the
concentrations of metals such as Fe, Mn, Pb, Cd, Se, Sn, Hg, and Cr in lettuce tissues were measured.
The results indicated that low concentrations of GA; (10 and 30 mg L) increased the plant height,
number of leaves and fresh weight of lettuces, whereas the opposite results were reported in high
concentration of GAs treatment (100 mg L™). On the other hand, GA; decreased nutrient contents of Fe
and Mn, and heavy metals’ absorption in lettuces. This is the first study of the effects of GA3 on nutrient
contents and the absorption of heavy metals in lettuces, which should be further investigated to improve
agricultural production efficiency using GAs and minimize the harmful impacts of heavy metals on
human health and environment.

Keywords: axit gibberellic, kim loai ngng, phan tich.

1. GIOI THIEU tinh thé, bénh tim va dot quy & nguoi; trong khi
Xa lach (Lactuca sativa L.) 1a mét loai rau c6 céc hop chit phenolic va carotenoid dong vai tro
gia tri kinh té, chira ham luong vitamin A cao trong viéc loai bo cac chéat chdng oxy héa va s¢
va mot s6 khoang chat quan trong dbi véi sirc hitu cac dic tinh chdng oxy héa (L6pez va cong
khoe con ngudi nhu canxi (Ca), st (Fe), phot su 2014). Ngoai ra, axit béo khong bdo hoa da
pho (P), kém (Zn), magié (Mg), mangan (Mn) o-linolenic va omega-3 dwoc tim thay Ia axit
va kali (K) (Kim va cong su, 2016). La loai rau béo chinh trong cay xa lach (Pereira va cong su,
dugc str dung phd bién vé6i cac loai rau khac 2001; Le va cong su, 2008).

nhur ca rot, dua chudt va ca chua rong réi trong Cung véi sy gia ting dan sb trén thé gidi, nhu
ché bién cac mén salad. Mot s6 thanh phan cua cau thyc pham, dic biét la rau xanh ngay cang
xa lach dugc bao cao gilp cai thién stic khoe tang, boi rau viéc sir dung rau xanh ¢ thé 1am
trong cac nghién ctu trude day. Fernanze va giam nguy co ung thu va cic bénh thoai hoa
cong su. (1997) va USDA (2004) da chi ra (Lynch et al., 2009; Sqerjomataram et ql., 2010;
ring B-caroten va lutein trong 14 xa lach gop Khan et al., 2017). B¢ dap ang nhu cau ngay
phan lam giam ung thu dai truc trang, duc thiy cang cao cua nguoi tiéu dung do6i vai rau xanh,

didu quan trong I phai nang cao ning suét rau
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biang cac ky thuat dé sir dung, hiéu qua vé chi
phi va than thién véi moi truong (Alessandro et
al., 2019). C6 nhiéu cach dé dat dugc nhing muc
tiéu nady, vi duy, cai tién gen, ghép, xay dung hé
thong san xuat mai, s dung céc chat kich thich
sinh truong thuc vat va vi sinh vat thic day su
phét trién (Shah va cong su, 2006; Maggio va
cong su, 2010; Khan va cong su, 2003).

Chat diéu hoa sinh truéng thuc vat duoc xem
la mét thé hé héa chat nong nghiép mai dugc
tmg dung trong san xuat nong nghiép dé kiém
So4t cAc qué trinh phat trién cua cdy trong tir
ldc nay mam dén bao quan sau thu hoach
(Basra, 2000; Sunil va cdng su, 2015). Trong
s6 nay, axit gibberellic (GAs) da duoc quan
tAm st dung dé tang cudng sinh truéng va cai
thién ning suét cho céc loai rau khac nhau,
chang han nhu dau (Phaseolus vulgaris), cai

dau, thia 1a den (Nigella sativa L.), ca chua, v.v.

(Emongor, 2002; Khan va Samiullah, 2003;
Shah va cong su, 2006; Khan va cong su,
2006). Ngoai ra, GAs ciing da dugc tng dung
dé tang kha ning chdng chiu cua rau dbi véi
cac diéu kién khac nghiét cia méi trudng nhu
han, man... (Shah, 2007; Maggio va cong su,
2010). Bén canh hiéu qua cua viéc tng dung
GA; trong san xuét rau, anh huong caa ching
dén ham luong dinh dudng, chat luong va do
an toan cua san pham rau ddi voi ngudi tiéu
dung can duoc nghién ciru thém.

Trong nghién ctu ndy, ching toi tién hanh
khao sat su anh huéng caa GAs dén sy sinh
truong phat trién va su hap phu cac nguyén tb
kim loai ¢ cly xa lach.

2. THUC NGHIEM

2.1. Héa chat va thiét bi

- Thuéc GAs; duoc mua cia Cong ty TNHH
Pong A (H6 Chi Minh), chat chuan GA;z va
cac nguyén t kim loai dugc mua cua Tap doan
OlChemim Ltd (Cong hoa Szech). MeOH
(99.80%) va formic acid (FA; > 98%) duoc
mua cua Sigma—Aldrich (Singapore). Nudc
deion duocj san xudt boi hé théng loc nudc
Millipore Milli-q Integral 3.

- Thiét bj phan tich kim loai: Agilent 7900
ICP-MS, Santa

2.2. B6 tri thi nghiém

- Rau xa lach duoc trong trong céc thung xdp
¢ kich thuéc 60 cm x 40 cm x 45 cm st dung
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dat phd sa va phan hitu co khéng nhidm hoa
chat.

- Néng d6 GAs xir ly: 0, 10, 30, 50, and 100
mg L%

- Thoi diém xu ly: sau khi trong 7, 14 va 21
ngay. Thoi gian thi nghiém: 35 ngay

- C4c thong sb danh gia: chiéu cao, sb luong 14,
sinh khdi ciia cdy xa lach, va ham luong céc
nguyén t6 kim loai: Fe, Mn, Cd, Pb, Hg, Se, Sn, Cr
3. KET QUA

3.1. Anh hwéng cia GAs dén su phat trién
chiéu cao va sbé lrong |4 cia cay xa lach

Anh huéng cua GAs dén sy phét trién chiéu cao,
sb luong 14 va sinh khéi tuoi cia rau xa lach
dugc md ta & Hinh 1. Cac nong do xur 1y GAs
khéc nhau anh hudng khac nhau dén su phat
trién chiéu cao ciia xa lach. Cac cong thic xir ly
GAs; gom 10, 30 va 50 mg.L?t lam gia ting
chiéu cao ciia xa lach, trong khi d6 cong thtrc Xir
Iy GAs 100 mg.L 1am giam chiéu cao cua loai
rau nay khi so sanh véi rau o cong thire doi
ching. Két qua sau 35 ngay thi nghiém, chiéu
cao trung binh cao nhét cua xa lach dwgc phét
hién ¢ cong thie xt Iy GAs 30 mg.L dat 30,08
cm, tht hai la c6ng thirc xir Iy GA; 10 mg.L?
dat 29,54 c¢m, thir ba la cac céng thuc xir ly GA;
50 mg.L™ dat 27,50 cm, thir tur 1a ddi chimg dat
25,17 cm va thip nhit & cong thuc xir Iy GAs
100 mg.L? dat 14,58 cm (Hinh 1A).
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Hinh 1. Anh hirong ciia GAs dén sy phét trién
chiéu cao va sé 14 cua rau xa lach



Két qua danh gia anh huong cua GAs dén sy
phét trién s6 luong l4 cia cay xa lach cho thay,
14 ngay dau thi nghiém khong c6 su sai khac
vé s6 lugng la trén cay xa lach giira cac cong
thirc thi nghiém xir ly GAs véi ddi ching
(Hinh 1B). Sy anh huong caa nong do xir ly
GA; dén sy phaét trién 14 trén cay xa lach duoc
thé hién rd ¢ ngay thi nghiém thir 21. S6 lwong
14 rau xa lach & cc cong thuc thi nghiém GAs
10, 30 va 50 mg.L™ twong dong nhau véi 7,4
1a.cay™!; cao hon so véi s6 lwong 14 & cong thuc
xt ly GAs 100 mg.Lt va ddi chung 1a 6,7
la.cay. Dac biét, theo su gia ting thoi gian thi
nghiém tir ngay 21 dén ngay 35, sb 14 xa lach ¢
cong thirc xtr Iy GAs 100 mg.L? c6 xu huéng
giam so véi d6i chung. Két qua thi nghiém thu
dugc & ngay thtr 35 cho thiy, sb luong 14 xa
lach nhiéu nhit dwoc phéat hién & cong thirc xur
ly GAz 30 mg.L! vai 9,28 la.cay?, tiép dén 1a
cong thirc xi Iy GA3 10 mg.L™ véi 8,76 la.cay
! va GA; 50 mg.Lt véi 8,53 la.cay?, sau do 1a
nghiém thac ddi chung voi 7,67 la.cay® va
thip nhat & cong thic xir Iy GAs 100 mg.L™?
Vv6i 7,25 la.cay™. Nhitng dit liéu nay cho thay,
GA; xtr ly & ndng @6 thip gdom: 10, 30 va 50
mg.L ! trén cdy xa lach trude 21 ngay tudi 1am
gia tang s6 luong |4 cho cay, trong khi & ndng
d6 cao GAs 100 mg.L™! lai wc ché sy phat trién
la cay (Hinh 1B).

3.2. Anh huéng cia GAs dén su phat trién
sinh khéi cia cay xa lach
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Hinh 2. Anh hurong ciia GAs dén su phét trién
sinh khdi cuia rau xa lach
Sy phat trién sinh khéi cua cay xa lach bi anh
huéng boi cac nong do thi nghiém khac nhau
cua GA; (Hinh 1C). Két qua nghién ctu cho
thay, sinh khéi trung binh cua cay xa lach dat
gi4 tri cao nhét 1a 12,5 g.cay* & nghiém thirc
xtr Iy GAs 30 mg.L?, cao hon 45,32% so v6i
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dbi chimg; tiép dén 1a cong thuc xir 1y GA;z 10
mg.L?, cao hon 39,95% so véi ddi ching; sau
d6 1a cong thirc xir Iy GAs 50 mg.L™, cao hon
s0 17,65% so véi ddi chimg. Dac biét, ¢ nong
do xir Iy GA3 100 mg.L, sinh khéi cua xa lach
thu duoc thip hon 29,88% so voi ddi chung.
Bén canh do, sinh khdi cua rau xa lach & cac
cong thire xir Iy GAsz vé6i nong d6 10 mg.L ™t va
30 mg.L? cao hon so véi cac cong thic xir ly
GA;z 50 mg.Lt va 100 mg.L™" va dbi ching
(Hinh 2).

Theo Harrington va cong sy (1960), viéc xir ly
GA; ¢ cac nong do tir 3-10 mg.L™ bang cach
phun qua l& & giai doan xa lach c6 4 14 va 8 la
lam gia ting su sinh trudng va phat trién, dong
thaoi gitp thu hoach xa lach sém hon so véi chu
trinh phét trién caa né khoang 14 ngay. Geoge
va cong su (George et al., 2014) di khao sat sy
anh huong cua viéc xir Iy GAs ¢ cac nong do
khac nhau gom: 0, 25 va 50 mg.L! dén su
phét trién chiéu cao cua cay xa lach. Két qua
nghién ciru cho thiy, viéc ung dung GAs lam
gia tang chiéu cao cua rau xa lach & cac cong
thire thi nghiém. Dac biét, sb luong 14 cua xa
lach nhiéu nhat dugc tim thiy & cong thic xu
Iy GAz; 25 mg.LL. Tuy nhién, san lwong sinh
khéi twoi va kho cao nhét cia xa lach duogc
phat hién & cong thirc xit Iy GA; 50 mg.L*
(George et al., 2014). Taslima Akter (2015)
nghién ctru anh huong cua chit kich thich sinh
truong GAs & cac nong do 0, 25 va 50 mg.L™
I&n su phét trién va san luong cua cay xa lach
cho rang, san luong xa lach cao nhit thu duoc
& nghiém thac xt Iy GAs 25 mg.L* vé&i 29,05
tan.ha trong khi d6 cong thirc ddi chung, san
lwong xa lach chi dat 16,27 tin.hal. Mai day,
Alessandro va cong sy (2019) da nghién ctu
anh huong cua GAs dén su phét trién sé luong
14 cua cay xa lach théng qua viéc bd sung GAs
V6i cac ham lwong thap: 0, 108, 106, 10 M
vao dung dich dinh dudng. Két qua nghién ctu
cho thiy, tong sé lwong l4 trung binh trén cay
cao nhit thu duoc ¢ nghiém thirc bd sung GAs
ndng d6 10" M vao dung dich dinh dudng nudi
cdy. Két qua nghién ctu cho thay cay xa lach
phét trién vé& chiéu cao, s6 luong 14 va sinh



khéi tét nhat ¢ diéu kién xa ly GAs 10-30 ting nong d6 cia GAs. Ham luong Fe trong

mg.L™. cay xa lach xu ly voi GAs ¢ cac nong do 10,
Nhiing bang chtng trén cho thdy rang, GAs 30, 50 va 100 (mg L) dao dong trong khoang
dong vai tro quan trong trong kich thich sy 0.0014-0.0090 (mg kg'), va thap hon dang ké
sinh truong, phat trién va gia ting san luong so vai dbi chimng (33.1813 mg kg?). Tuong tu,
sinh khdi cua cé4c loai rau xanh. Tuy nhién, tiy ham lugng Mn trong cdy xa lach thi nghiém
theo d6i twong nghién ctu, mdi loai rau thich GA; thay d6i tir 0.0001 dén 0.0025 (mg kg?),
hop véi mot nong do xir Iy GAs nhat dinh, thap hon so véi ddi ching (13.9890 mg kg?).
trong do, rau cai xanh phét trién t6t nhat o diéu Ham luong Se trong cdy xa lach xir ly GAs
kién xir ly GAs 50 mg.L %, trong khi d6, GAs3 nam trong khoang 0.0001-0.0025 (mg kg™),
30 mg.L! 1a ndng d¢ thich hop nhat déi véi su thap hon 80-99% so vai ddi ching (0.0125 mg
phét trién cua rau mong toi va xa lach. Pay co kg'). Ham lwong Cr va Sn & xa lach thi
thé 1a co s& dé lya chon ndng do thich hop tng nghiém véi GAs giam khoang 96-99% so Voi
dung trong san xuét timg loai rau nham kich cac cay dbi chimg. Ham lwong cac nguyén tb
thich sy sinh truéng phat trién va gia ting hiéu Pb va Cd trong cay xa lach ¢ cac cong thirc xt
qua san xuét rau xanh. ly 10 va 30 (mg L) giam thap hon so véi doi
3.3. Anh hwéng cia GAs dén sw hap phu chang, va khdng xuét hién ¢ cac cong thic xir
kim loai & cay xa lach ly GA; 50 va 100 (mg L). Dic biét, ham
Két qua khao sat sy anh huong cua GA; dén lugng Hg trong cay xa lach ¢ cong thirc xa ly
kha nang hap phu kim loai & cay xa lach sau 35 10 (mg L) GA; 0.0060 (mg kg?), gidm hon
ngay thi nghiém duoc trinh bay ¢ Bang 1. Sy 53,9% s0 voi d6i ching va khong phat hién ¢
sai khac dang ké vé ham luong cac kim loai cac nong do xur ly tir 30-100 (mg.L™Y) GAa.
dugc phét hién gitta ddi chung véi cac cong Nhitng két qua trén cho thdy viéc xur Iy GAs
thire xir Iy GAs. Ham lwong cua Fe, Mn, Sn, Se lam giam sy hap thu cac nguyén té kim loai &
va Cr c6 xu huéng giam dan clng véi su gia cay xa lach.
Bang 1. Anh huong ciia GAs dén su hdp phu kim loaj & cay xa lach
GA3 Fe Mn Sn Pb Cd Se Hg Cr

(mgL") (mgkg') (mgkg") (mgkg") (mgkg?) (mgkg?) (mgkg") (mgkg?) (mgkg?)

Control  33.1813* 13.9890* 0.2729* 1.6489* 0.0812* 0.0125* 0.0130* 0.5189*

10 0.0090° 0.0025°  0.0045°  0.0045" 0.0005° 0.0025"  0.0060° 0.0208"
30 0.0080° 0.0015°  0.0020°  0.0005° 0.0002°  0.0020° - 0.0194
50 0.0069° 0.0008°  0.0015° - - 0.0010° - 0.0169°
100 0.0014° 0.0001°  0.0001° - - 0.0001° - 0.0108°

(Nhézng chiz céi khac nhau ¢ cung mét cét biéu thi su sai khdc cé y nghia p < 0.05 giia cac cong thic
xit Iy GAs Vi doi chieng, ; Ky hiéu “-”: khdng phat hién).

Mot s6 nghién ctru trude ddy vé su anh huong Ia mach khi so sénh véi ddi chimg. Trong mot
cia GA; dén ham lwong céc chét dinh dudng nghién ciu khac, Mukhtar (2008) phét hién
va sy tich lily cta cac kim loai nang trong cac rang viéc xu ly 100 (mg L) GAs lam giam
cy nong nghiép da dwoc cong bd. Akman ham lugng Fe va Mn ¢ cay H. sabdariffa so
(2009) cho ring, ham luong Fe va Mn trong voi ddi ching. Tuy nhién, theo Hassan et al.,
cay lGa mi cao nhit ¢ cong thirc ddi chung (1979), GA; 1a hop chét dong vai tro trong viéc
khong xtr Iy GAs, trong khi dé, viéc ing dung thic day sy hip thu Fe va Mn & cay ngo.
GA; lam gia ting ham luong Fe va Mn & cay Nhiing dir liéu nay cho thiy, ham luong céc
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nguyén t Fe va Mn & cac cay trong khac nhau
chiu sy tac dong khac nhau cta GAs, dac biét
d6i véi nhimg cdy c6 xu huéng giam ham
luong Fe va Mn khi ung dung GA; can duoc
nghién ciru thém dé han ché tac dong dén chat
lwong san pham cia cay trong.

Sy tich liy Pb va Cd dugc phéat hién ¢ cay xa
lach tugi bang nudéc thai tir khu vuc Thanh phd
Quetta (Abdul et al., 2011). Theo Mamdouh va
Osam (2018), Pb va Cd duoc hap phu va tich
lity trong cay xa lach trong ¢ khu vuc dét bi 6
nhiém kim loai nang. Chang et al. (2014) cho
rang cay xa lach hap phu va tich lily cac kim
loai nang nhu Cd, Hg, Pb va Cr trong la tur dat
thu thap ¢ ving Pdng bang song Pearl, Trung
Qudc. Nhung dir liéu nay cho thay riang cay xa
lach c6 thé hap phu va tich lity cac kim loai
nang vao trong la cua chdng, la mot trong
nhimg nguy co tiém 4n anh huong dén stc
khoe nguoi tiéu dung. Tuy nhién, nhiing két
qua nghién ctu cua ching toi cho thiy ham
lwong cua cac nguyén t Sn, Pb, Hg, Se va Cr
trong cay xa lach xur ly véi GAsz ¢6 xu hudng
giam thap so véi d6i ching. Nhu vay, cd thé
viéc tng dung chét kich thich sinh truong thyc
vat GA; da lam giam sy hap phu cac nguyén tb
kim loai nang & cay xa lach. Pay 1a mét trong
nhitng phat hién méi can dugc nghién ciu
thém dé ung dung hoat chat GA; trong viéc
han ché su hap phu cac kim loai ning ¢ cac
loai rau va cay trong néng nghiép khac.

4. KET LUAN

GA; c6 anh huéng rd rét dén su sinh truong
phét trién va su hap phu céc yéu t6 dinh dudng
va kim loai nang cua cdy xa lach. O nong do
thap (10 va 30 mg L) GA; lam gia tang chiéu
cao, sb lwong 1 va sinh khéi cua cay xa lach,
trong khi do, két qua nguoc lai thu dwoc khi sir
dung GA3 & nong d6 cao. Ham luong Ccac
nguyén t6 dinh dudng nhu Fe va Mn trong ciy
xa lach giam xudng rd rét khi cay duoc xu ly
v6i GAs. Hon nita, viéc ung dung hop chat
GA; 1am giam dang ké ham luong cac nguyén
t6 kim loai nang trong cdy xa lach. Pay la
nghién ciru dau tién vé viéc danh gia sy anh
huéng cua GAs dén ham luong cac nguyén tb
dinh dudng va su hip phu kim loai ning & cay
xa lach. Can tiép tuc nghién ctru trén cac doi
tuong cdy trong khac dé danh gia va ung kha
ning han ché sy hap phu kim loai nang cua
GA; & cac cdy ndng nghiép.
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