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TOM TAT

Anh huéng cta nito (N) va phét pho (P) dén kha nang tich lily cadmium (Cd) va phan tng sinh 1y cua cdy Son
ta (Toxicodendron succedaneum (L.) Kuntze) tiép xtic véi stress Cd di duogc nghién ctru. Thi nghiém dugc tién
hanh véi cac diéu kién N va/hodc P khac nhau két hop véi tinh trang stress Cd vira phai. Viéc bd sung Cd trong
dat 1am tang tich liiy Cd trong cac mo thyc vat, chu yéu tich lily ¢ ré cdy, it hon & than va it nhét ¢ 1a. Sy thiéu
hut chat dinh dudng N (PN-) 1am cho ham lugng proline tu do tang 1én déng ké khi phan tmg véi stress Cd.
Ham lugng dudng hoa tan ting 1én dang ké trong diéu kién di N nhung khong thay doi trong diéu kién tinh
trang thiéu N bat chap sy c6 mit ciia P. Viéc bo sung ddy du N s& thuc day qua trinh chuyén hoa tinh bot thanh
duong dé tao ra nguén nang luong cho cac hoat dong tdng hop va phén chia t& bao trong ciy Son ta tiép xtic
voi stress Cd. Ham luong di€p luc va carotenoid khong bi anh hudng boi stress Cd bat ké diéu kién N va P.
Thiéu N (PN-) anh huéng dén tdc d6 tong hop protein ddn dén ham lugng protein giam manh. Két qua cho thay
rang, viéc bo sung N ddy du c6 ¥ nghia quan trong hon so v&i chét dinh dudng P trong phan tmg vdi stress Cd
6 T. succedaneum.

Tur khéa: cay Son ta, phan ing sinh ly, stress cadmium, tich lily cadmium, Toxicodendron succedaneum.

1. PAT VAN PE

Cadmium (Cd), 1a mét kim loai ndng cuc
ddc, dugc tich Iy trong dat vuon do tudi béng
nude thai tor hoat dong khai thac va khi thai
cong nghiép, cac tmg dung cua thude trir su,
thudc diét ndm va phan bon (Fang & Zhu,
2014; Li et al., 2014). Khi duogc thyc vt hap
thy quéd muc, Cd cé thé anh huoéng ti€u cuc
dén nhiéu qua trinh sinh 1y quan trong nhu lam
suy giam qua trinh quang hop, giam téng hop
chat diép luc, giy ra stress oxy hoa, giam hoat
dong enzyme va ndng d6 dinh dudng, trc ché
ting truong, dan dén ning suit cay trong thap
hon (Benavides et al., 2005; Clemens et al.,
2013; Luo et al., 2014; Zhang et al., 2002).
Hon nita, Cd c¢6 thé dugc chuyén d6i hiéu qua
tir ré cdy sang 14 hoic qua va do d6 tich liy
trong thyc pham. Khi ham luwong Cd tich liy
trong cac bo phan vuot qua tiéu chudn an toan
s€ 1a nguyén nhan gy bénh cho con ngudi bao
gém bénh tim mach, thiéu mau man tinh, ung
thu phdi va ton thuong hé than kinh (Das et
al., 1997; Hall, 2002; Nawrot et al., 2006).

O Viét Nam, tinh trang O nhiém kim loai
ning dang ngdy cang tré nén phd bién do su
phat trién manh mé cua cac nganh cong nghiép

va khai khoang. Nhiéu nghién ctru d3 chi ra
rang khi ham luong cac kim loai ning trong
dat cao c6 thé tich lity hodc ¢ dinh trong cac
bd phan cua cdy (phytostabilization) va khi
vuot ngudng cho phép ching cé thé giy anh
huong toi stic khoé con nguoi va giy 6 nhiém
moéi truong (Huong va cs., 2016). Két qua
nghién ctru kha nang tich lily Chi (Pb) va Cd
trong cac bd phan cua cdy ca chua cho thiy du
lugng Pb, Cd trong cac bd phan cua cdy déu
tang khi ham luong cta chung trong dit ting
1én, va mtrc do tich Iy 1a khac nhau gitra cac
bd phan cua cay (Huong va cs., 2016). Theo
nghién ctru cua tac gia Pang Pinh Kim va cs.
(2011) da cho thdy 2 loai Pteris vittata va
Pityrogramma calomelanos c6 kha nang tich
Ity ham luong Asen (As) tir 900 - 1500 mg/kg,
hon nira, hai loai nay ciing c6 thé ap dung cho
xtt Iy Cd, Pb va Zn (K&m) néu cing ton tai &
ham luong thap trong dat (Pang Dinh Kim va
cs., 2011).

Trong khi d6, N va P 1a hai chét dinh dudng
khoang da lugng thiét yéu cho sinh truong cua
thuc vat (Krapp, 2015; Kim & Li, 2016). Vai
tro cua N trong viéc giam thiéu doc tinh cia
Cadmium dbi véi su phat trién cta thuc vat da
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dugc bdo cdo trong nhidu nghién ctu trude
day (Balestrasse et al., 2006; Chen et al., 2011;
Ruttkay-Nedecky et al., 2013). Thuc vat thiéu
P ciing di dugc chimg minh ring s& din dén
suy giam ning suit va san lugng, giam strc
song va kha ning chéng chiu v6i méi truong
bat loi (Drew & Saker, 1978; Broadley et al.,
2002; Loépez-Arredondo et al.,, 2014). Ham
luong chit diép luc (Chla va b) va cac thong
sb6 trao doi khi duoc cai thién dang ké nho
phun P trén 14 (Waraich et al., 2015).

Do vay nghién ctu nay dugc thuc hién
nham muc dich tim hiéu kha nang hap thy va
tich Iiiy Cd cua thyc vat va phan ung sinh ly
clia cdy trong c6 hay khong bi anh hudng boi
yéu té dinh dudng, tir d6 1am co s& cho viéc dé
xuat bién phap dinh dudng phu hop cho muc
dich 1am giam thiéu thiét hai do Cd gy ra cho
té bao thuc vat tiép xuc véi stress Cd, tang
nang suat va chat lugng cay trong. Nghién ctru
duoc thuc hién trén dbi tuong cay Son ta
(Toxicodendron succedaneum (L.) Kuntze),
mot loai thuc vat c6 hoa trong ho Xoai
(Anacardiaceae), 1a mot loai cay co gia tri
kinh t& quan trong vi cdy cho nhwa - ngudn
nguyén liéu chinh ding trong san xuét son
mai. Trong cdy son vira ¢ tac dong thic day
phat trién kinh té vang doi, vira ¢6 ¥ nghia vo
cung quan trong trong viéc khai thac, st dung
dat tréng, ddi nai troc mot cach cé hiéu qua va
bén vimng (Thang va cs., 2011). Tuy nhién, néu
khong duoc dau tu vé ky thuat va khai thac
dung murc thi s& khién dét trong cay 1au ngay bi
thoai héa, x6i mon dinh dudng din toi giéng
cdy son bi thodi hoa cho ning suét thap, chu
ky khai thac ngin, san lugng nhya khong cao
va chit luvong nhya thap.

Trén thé gidi dd c6 nhidu nghién ciu vé
phan tng thich nghi ctia thuc vat voi stress
kim loai ndng nhung chua c6 nghién ctru nao
thuc hién trén déi tuwong cdy Son ta
(Toxicodendron succedaneum). Mt khac, cac
nghién ciru trong nude vé ddi twong nay thi chi
dimng lai & nghién ctru chon va nhan gidng, ma
khong c¢6 nghién ctru vé bién phap tac dong
giup cai thi¢n stc sinh trudong, taing kha nang
chbng chiu cua loai trong cac mdi truong bét
loi.

Su sinh trudng va phat trién cua thuc vat 1a
két qua tong hoa ctia qua trinh trao doi chat, 1a
hiéu qua ctia qué trinh quang hop va sy hip
thu cac chat dinh dudng. Mot ché d6 dinh
dudng bét can bang, khong hop 1y ciing c6 thé
gian tiép dan dén stress oxy hoa bang cach lam
suy yéu co ché bao vé té bao, rdi loan cac qua
trinh sinh 1y, sinh hoc ¢ tat ca cic co thé
sng. Do vay, nghién ctru anh hudng cua cac
chat dinh dudng khoang 1én co thé thuc vat ¢
cip do sinh 1y phén tr 1a mot con dudng mang
dén hiéu qua cao trong viéc cai thi¢n sinh
truong, ting kha nang chéng chiu cua thuc vat
v6i diéu kién méi truong bét 1oi.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém

Thi nghiém xac dinh cac chi ti€u sinh ly
duoc tién hanh tai: phong Sinh hoc phan tu,
Vién Sinh thai nhi¢t do1, Trung tam nhiét doi
Viét Nga, sé 63-Nguyén Vin Huyén, Cau
Gidy, Ha Noi.

2.2. Phwong phap nghién ctru
2.2.1.Vit liéu

Céc cay Son ta dugc trong theo so d6 bb tri
thi nghiém nhu trong bang 1.

Bang 1. So' d6 bé tri thi nghiém

Cd- Cd+
N-P- -1 12 13 14 15 16 211 22 83 84 85 86
PN- 31 32 33 34 35 36 41 42 43 44 45 46
NP- 51 52 53 54 55 56 61 62 63 64 65 66
NP 7.1 72 73 74 75 76 81 82 83 84 85 86

N-: 0 mM NH,NO; N: 1.0 mM NHNO;

P-: 0 mM KH,POy P: 0.25 mM KH,PO,

Cd+: 50 mgekg ' CdSO,
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Vit li€u nghién ciru 1a cac mau than, ré,
dugc thu thap va can khéi luong, roi ngay lap
tirc dugc boc bang gidy thiéc va bao quan
trong ni to 16ng, sau d6 dua vé bao quan ¢ ta
lanh -80°C trong phong thi nghiém.

Sau d6 cac mau dong lanh s& dugc nghién
thanh bot min trong ni to long bang cdi va
chay sir va tiép tuc dugc bao quan & -80°C cho
t6i khi tién hanh phén tich cac chi tiéu sinh 1y.

Bot dong lanh (khoang 60mg) tir mdi mau
dugc sdy kho & 65°C trong 72 gid theo phuong
phap cia Gan et al. (2015) dé xac dinh ty 18
khdi lwong tuoi : kho. Sau d6 cic mau niy sé
duoc su dung cho thi nghiém.

2.2.2. Phdn tich cdc chi tiéu sinh ly

Xac dinh ham luwong Cd: Céc mau dugc
ngam trong EDTA 0,2% trong 2h va duogc rira
ky bang nudc khir ion dé loai bo nhimg hoa
chat c6 thé bi nhiém vao, sau d6 siy kho &
80°C trong 48h va can. Cac mau dugc phan
hity trong hdn hop HNOs:HC1O4 (4:1) va ndng
do Cd s€ duoc xac dinh theo phuong phap cua
Lietal. (2013).

Puong hoa tan dugc xac dinh bang phwong
phép theo nhu mo ta cua Cao et al. (2014):
khoang 200mg bot min cia ré hoic 1a dugc
chiét trong 1000pl dung dich chiét
(methanol:chloroform:water, 12:5:3, v/v/v).
Puong cong tiéu chuan dugc thiét 1ap bang
cach do cac dung dich duong nho pha loang
lién tiép. Sau do, cac loai duong hoa tan trong
dich chiét dugc phan tich bang hé théng sic ky
khi két hop véi khdi phé (GC/MS- Gas
Chromatography Mass Spectometry). Pinh

lugng tinh bdt va céc axit amin ty do dugc
phan tich theo Shi et al. (2017). Nong do cua
chét diép luc va carotenoid trong la dugc xac
dinh bang phuong phap do quang phd, theo
mo ta cua Li et al. (2012).
2.2.3. Phan tich thong ké

Phan tich théng ké duogc thuc hién voi phﬁn
mém SAS (SAS Institute, Cary, NC; 1996).
Tinh chinh x4c cua cac dit liéu da duge kiém
tra bang quy trinh UNIVARIATE trong phan
mém SAS. Pé kiém tra tac dong cua cac yéu
tb quan sat 1én cac bién thuc nghiém, tat ca cac
bién dugc phan tich bing ANOVA hai chiéu.
So sanh cac trung binh (Tukey’s HSD test) sau
phan tich phuong sai dé kiém tra su khac biét
vé toc do ting truong, tinh khang va biéu hién
gen tuong dbi giita cac cong thirc thi nghiém.
Su khac biét dugc coi 1a c6 y nghia néu gia tri
P cua F -test nhé hon 0,05.
3. KET QUA NGHIEN CUU
3.1. Anh huwéng ciia dinh duéng N va P 1én
kha niing tich liiy Cd trong cdy Son ta tiép
xuc voi stress Cd

Sy tich lity qua mirc Cd trong cay la sy tiém
an mot mdi nguy hai 16n cho sy sinh trudng va
phat trién binh thuong cia ciy trong, xa hon
nita 1a gy hai cho ngudi va dong vat véi dbi
tuong 1a cdy noéng nghiép hodc thyc pham.
Ham lugng Cd tich Iliy trong 14 cao s€ gdy anh
huong 16n t6i hé théng quang hop cua cay, Cd
tich liiy trong ré cao s& gy anh hudng téi hé ré
va kha ning hat nude, mudi khoang cua cay,
Cd tich lily trong than cao s€ anh huong téi
cAu trac cac mach gd, 6ng dan nhua...

Bang 2. Gi4 tri F ciia phin tich ANOVA hai yéu t trén kha ning tich liiy Cd
trong cac by phin cia ciy Son ta

Yéu th Cd trong la Cd trong ré Cd trong than
(ng-g' DW) (ng-g' DW) (ngeg' DW)
NP 3.8% 2.95 1.19
Cd 9.41%* 45.4]1%*** 5.20%
NPxCd 0.8 2.06 6.21%*

Ghi chii: NP, dinh dwéng Nito va Photpho,; Cd, cadmium; NPxCd, twong tdc giita yéu té dinh dedng NP
va Cd. * P <0.05; ¥*% P <0.01; ***% P < 0.001, **** P <0.0001
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Trong nghién ctu nay, két qua phan tich
ANOVA hai yéu tb trén kha nang tich liy Cd
trong cac bo phan cua cdy Son ta cho thiy, yéu
t6 dinh dudng N va P c6 anh hudong dang ké
to1 ham lugng Cd tich lily trong 14 ma khong
gdy anh huong dang ké toi su tich liy Cd
trong ré va trong than cay Son ta. Yéu t6 Cd
gdy ra anh hudng tich cuc lén kha nang tich
lity Cd trong tat ca cac bo phan cta cdy Son ta.
Su tuong tac gitta (NPxCd) chi gay ra anh
huéng dang ké toi ham luong Cd trong than
cay (Bang 2).

Viéc gia tang ham luong Cd trong dat sé
lam gia tang sy tich Iy Cd trong cac by phan
cia cay (than, ré, 14) dugc chimg minh trong
nghién ctru cuia Chaves et al. (2011) dugc thuc
hién trén dbi twong cdy hudng duong. Stress
Cd khién ham luong Cd tich lity trong cdy Son
mai Trung Qudc (T vernicifluum) gia ting, tuy

nhién sy ling dong N ¢ murc thap da lam giam
muc do tich lily Cd & trong cay bi stress Cd tur
d6 gay ra anh hudng tich cuc ddi voi su phat
trién cua thyuc vat, quang hop va enzyme (Li et
al., 2013). Két qua tuong ty trong nghién ciru
cua chung t6i cling chi ra, ham luong Cd tich
lity trong cac md thuc vat déu co xu hudng gia
tang khi lugng Cd ngoai sinh dugc bon trong
dat tang 1én va cha yéu duoc tich lity trong ré
cdy, it hon trong than va it nhat trong 14 (Bang
3). Khi Cd duoc thém vao trong dat, ham
lugng Cd tich liiy Cd trong ré cAy & nghiém
thirc NP 14 cao nhit (6,51ugeg” DW) gép 2,16
lan so voi lugng Cd tich liy trong ré cay &
nghi¢ém thuc (PN-). Ham luong Cd tich liy
trong 14 va trong than cao nhit & nghiém thic
(NP-) va cao gip 2,17 lan (trong 14) so voi
nghiém thic (PN-) (Bang 3).

Bang 3. Anh huong ciia dinh dudng N va P 1én sy tich liiy Cd trong cic bd phin
ciia cAy Son ta tiép xiic véi stress Cd

Ham lwgng Cd trongld4  Ham hrgng Cd trong ré  Ham luwgng Cd trong
(ngeg' DW) (ngeg' DW) thin (ugeg' DW)
033b 023 ¢ 0.87b
Cd-
+0.06 +0.02 +0.02
PN-
0.54b 3.02b 1.27 ab
Cd+
+0.12 +0.41 +0. 28
0.56b 047 c 0.78b
Cd-
+0.08 +0.05 +0.14
NP-
1.17a 4.68 ab 1.79 a
Cd+
+0.29 +1.10 +0.18
0.38b 0.55¢ 0.72b
Cd-
+0.06 +0.10 +0.09
NP
0.76 ab 6.51a 1.24 ab
Cd+
+0.20 +0.91 +0.2

Ghi chu: Cac dir liéu in nghiéng chi ra mirc y nghia =SE (n = 6). Cdc chir cdi khac nhau
(a, b, ¢) cho thdy su khdc biét cé Y nghia thong ké

3.2. Anh hwéng ciia dinh dudng N, P 1én phan
urng sinh ly ctia cay Son ta véi stress Cd

Phan tich ANOVA hai yéu té trén cac chi
tiéu sinh 1y cho két qua thé hién & bang 4.

52 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2021



Cong nghé sinh hoc & Giong ciy trong

Biang 4. Gi4 tri F ciia phan tich ANOVA hai yéu t6 trén céc chi tiéu sinh 1y

Traits Proline \ . A . .
Factors tur do Puong tan Tinh bt Chlorophyll Carotenoid Protein
NP 6.4%* 2].57%w* 3.18 11.5%** 11.61%** 0.54
Cd 24 13.78%#* 32.26%#** (.02 0.03 11.76**
NPxCd  1.88 7.95%* 3.82% 0.11 0.2 3.54%*

Ghi chu: NP, dinh duong Nito va Photpho,; Cd, cadmium; NPxCd, twong tdc gitva yéu to dinh duong
NPva Cd. * P<0.05; ** P<0.01; ¥*** P<0.0001

Yéu t6 dinh dudng N, P c6 anh hudng 1o rét
1én hau hét cac chi tiéu sinh 1y cta cdy Son ta
bao gébm: ham luong proline tu do, duong tan,
chlorophyll va carotenoid, ngoai trir tinh bot
va protein. Trong khi do, Cd hodc su Kkét hop
NPxCd déu gy anh huong dang ké 1én ham
luong dudng, tinh bot va protein (Bang 4).

Proline ty do 13 mot trong nhiing chét
chdng oxy hoa phi enzyme dién hinh. Proline

tu do phan ng véi "OH tao thanh gbc 6n dinh
va loai bo 'O, (Alia et al., 2001; Sharma &
Dietz, 2006). Tac dong chéng oxy hoa cua
proline thé hién & kha ning cua chung bao vé
protein va mang khoi ton thuong do chung lam
bat hoat cac nhom hydroxyl va cac hop chat
phan rng manh khéc sinh ra trong khi cay gap
cac stress gdy kim hdm van chuyén dién tr
trong luc lap va ty thé (Matysik et al., 2002).

NP: ** Cd: ns NPxCd: ns Cd-
2 160 - Cd+
o120 | @
2 bI pb
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E- Is I
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Hinh 1. Anh hwéng ciia N, P, Cd va twong tac giita NPxCd 1én ham lwgng proline tw do (mgeg'FW)
trong cdy Son ta tiép xiic véi stress Cd.
Thanh bar chi ra mirc ¥ nghia + SE (n=6). Cdc chif cdi khdc nhau (a, b, ¢) cho thdy s khdc biét ¢6 y nghia
théng ké. Cac mirc y nghia (ANOVA): NP, xir Iy véi dinh dwdng N va/hodc P; Cd, xir Iy Cd va su két hop
ciia ching (NPxCd). ** P <0.01; ns, khong dang ké.

Trong nghién ctru nay, ham lugng proline
tur do dd ting 1én dang ké dé phan ung voi
stress Cd trong diéu kién moi truong chi bod
sung P thiéu N (PN-), trong khi khong nhan
thdy su thay d6i ham lugng cta cac axit amin
nay gdy ra boi Cd trong 2 diéu kién dinh
dudng c6 di N bao gdbm (NP-) va (NP) (Hinh
1). Sy tich tu proline ty do & diéu kién (PN-) Ia

tin hiéu cho théy réng thuyc vat dang trai qua
stress oxy hoa (Haribabu & Sudha, 2011). Mat
khac, dudi anh hudng ctia N, proline ty do cé
thé da phan tng c6 hiéu qua hon voi gdc "OH
va 'O, tao proline nitroxit, proline peroxit hodc
giai phong oxy triplet (Siripornadulsin et al.,
2002), tir d6 gia ting tac dung bao vé t& bao
khoi stress oxy hoa. Du lugng proline c¢6 thé 1a
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muc tiéu wa thich cia cac gbc tur do hydroxyl,
superoxit anion va co thé bi oxy hoa téi axit
glutamic va mot sd chit khac (Matysik et al.,
2002). Vi thé, du lwong proline tu do ting vot &
diéu kién thiéu N ma khong bi anh hudng trong
diéu kién da N khi tiép xuc véi stress Cd da
khang dinh vai trd quan trong cua dinh dudng
N trong viéc ting cudng phong thi chéng oxy
héa & cay Son ta.

Phan 16n ham luong duong tan (90%) tap
trung & chit nguyén sinh, khéng bao va cac
bao quan, con khoang 10% & gian bao. Puong
tan c¢6 vai tro tac dong t6i thim thdu va
ngudng nhiét dong két bén trong té bao. Sy co
mat cua duong lam tang kha nang gitr nudc
cla té bao, chéng su mat nude 1a hién tuong
thudng gy ra nhiéu ton thuong cho cac dai
phan tr. Sy tap trung cua dudng & apoplast

ngudng nhiét dong két cia dung dich, va do d6
1am cho té bao an toan hon trong tmg phd voi
stress phi sinh hoc (Nguyén Vin M3, 2015).
Bén canh do, duong con thé hién rd vai trd bao
vé té bao. Su tao thanh phirc glycoproteit co
thé ngan ngira su phan huy protein, lam giam
hoat dong cua chung va ting kha ning chéng
chiu ciia cay trong. Ngoai ra, duong con lam co
chit cho tong hop lipit, protein stress trong qua
trinh thich ing va ké ca qua trinh phuc hoi, stra
chita sau khi két thic giai doan chiu stress
(Nguyén Vin M4, 2015). Trong nghién ctru
nay, ham luong dudng tan da ting 1én dang ké
trong nhimg diéu kién c6 di N (NP- va NP) ma
khong thay d6i trong diéu kién du P ma thiéu N
(Hinh 2). Nhu vy, co ché bao vé nho tich liy
ham lugng duong cua cay Son khi bi stress Cd
duoc nang 1én 16 rét nhd dinh dudng N ma

cling hét sttc quan trong vi chung ha thap khong phu thuéc vao dinh dudng P.
NP: ***% Cd: *** NPxCd: ** mCd-
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Hinh 2. Anh hwéng ciia N, P, Cd va twong tac giira NPxCd 1én ham lwgng dwong tan (mgeg'FW)
trong cdy Son ta tiép xic véi stress Cd
Thanh bar chi ra mirc ¥ nghia + SE (n=6). Cdc chif cdi khdc nhau (a, b, ¢) cho thdy s khdc biét ¢6 y nghia
théng ké. Cac mirc y nghia (ANOVA): NP, xir Iy véi dinh dedng N va/hodc P; Cd, xir Iy Cd va su két hop
cua chung (NPxCd). ¥* P <0.01; *** P <0.001; **** P <0.0001.

Két qua cho thdy, ham luong tinh bot khong
thay ddi boi stress Cd trong diéu kién thiéu N
(PN-) nhung lai giam rd rét trong diéu kién N
du (NP- va NP). Khi tiép xtic v6i stress Cd,
viéc bd sung N c6 thé da giup gia tang kha
nang chuyén hoa tinh bot thanh duong dé cung
cap nang luong, ngudn carbon va tién chét can
thiét cho cac hoat dong tong hop va phan chia
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ctia té bao, cho nén ham lugng tinh bot giam
trong khi ham lugng dudng tang cao giup tang
kha niang bao vé té bao trong tng phd voi
stress Cd. Két qua twong tu ciing di duoc
chung minh trong nghién ctru kha nang phan
g voi stress nhiét & ciy ca chua (Thing va
cs. 2018).
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Hinh 3. Anh hwéng cia N, P, Cd va twong tac giira NPxCd Ién
ham liwgng tinh bot (mgeg ' FW) trong ciy Son ta tiép xiic véi stress Cd
Thanh bar chi ra mirc y nghia £ SE (n=6). Cdc chit cdi khdc nhau (a, b, ¢) cho thay s khdc biét ¢6 y nghia
thong ké. Cac mirc y nghia (ANOVA): NP, xit Iy véi dinh dudng N va/hodc P; Cd, xit Iy Cd va sw két hop ciia
chiing (NPxCd). ** P<0.01; *** P <0.001; ns, khéng dang ké.

Carotenoid 13 mot sic to phu trong quang
hop bén canh lyc lap. Vai trd quan trong nhat
ctua carotenoid la bao v¢ cac mo quang hop,
bao v¢ di€p luc thong qua viéc phan tan nang
lugng du thira ma di¢p luc hép thu, han ché tac
hai ctia 4nh sang va cac goc tu do sinh ra trong
quéa trinh quang hop. Cay thiéu N s& khién
ham lugng N va diép luc trong 14 thp di dang
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ké, ciing lam giam kha ning quang hop
(Boussadia et al., 2010; Luo et al., 2013).
Nhiéu nghién ctru da chirmg minh riang muc d6
anh huong cua yéu té dinh dudng khac nhu Si
1én viéc gia ting cac sic t6 quang hop cua thuc
vat cling phu thudc vao diéu kién dinh dudng
N (Avila et al., 2010; Kurdali et al., 2013).
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Hinh 4 Anh huéng cia N, P, Cd va twong tac gitta NPxCd 1én ham hrong chlorophyll (mgeg'FW)
va carotenoid (mgeg'FW) trong ciy Son ta tiép xic véi stress Cd
Thanh bar chi ra mire y nghia + SE (n=6). Cdc chit cdi khdc nhau (a, b, ¢) cho thdy su khdc biét cé ¥ nghia
thong ké. Cac mire y nghia (ANOVA): NP, xir Iy véi dinh dwéng N va/hodc P; Cd, xir Iy Cd va si két hop cia
chiing (NPxCd). ** P<0.01; *** P <0.001; ns, khong ding ké.

Trong nghién ciru nay, ham luong
chlorophyll va carotenoid khong bi thay d6i boi
stress Cd trong bt ky diéu kién dinh dudng nao.
Trong khi do, lai c6 su khac biét 1o rét vé ham
lugng carotenoid & nhitng nghiém thirc duoc xur
ly véi cac cong thirc dinh dudng khac nhau, &

nghiém thtrc xir Iy v6i N dit (NP- va NP) hién thi
gia tri vé ham luong cac sic tb quang hop cao
hon han so véi nghiém thirc chi xtr 1y voi P ma
thiéu N (PN-) (Hinh 4a,b). Nhu viy, viéc bd
sung N ¢ ¥ nghia rat 16n trong viéc bao vé hé
théng quang hop & cay Son ta.

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2021 55



Cong nghé sinh hoc & Giong ciy trong

Trong diéu kién tiép xuc véi stress Cd, co
thé viéc thiéu hut dinh dudng N (PN-) di lam
anh huong toi téc do tong hop protein khién
cho ham lugng protein giam (Hinh 5), dong
thoi gidm st dung axit amin, do do lam tang
ndng d6 axit amin ty do bao gdm proline tu do

(Hinh 1). Trong khi d6 viéc bd sung N day du
(NP- va NP) c6 kha ning lam gia tang tbc do
sinh tong hop protein va bao vé protein nhd co
ché ting ham luong dudng trong té bao, dan
t6i ham lugng protein khong bi thay d6i hodc
tham chi tang 1én (Hinh 5).

Cd-
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Hinh 5. Anh hwéng ciia N, P, Cd va twong tic giita NPxCd Ién
ham lwgng protein (mgeg'FW) trong ciy Son ta tiép xiic véi stress Cd
(Thanh bar chi ra mirc ¥ nghia + SE (n=6). Cdc chi cdi khdc nhau (a, b, ¢) cho thdy s khdc biét ¢é ¥ nghia
théng ké. Cac mirc y nghia (ANOVA): NP, xir Iy véi dinh dueong N va/hodc P; Cd, xir Iy Cd va su két hop
ciia ching (NPxCd). * P, <0.05; ** P <0.01; ns, khong dang ké.)

4. KET LUAN

Két qua chi ra rang, ham lugng Cd tich lity
trong céc bd phan clia cay Son ta déu ting 1én
khi Iugng Cd thém vao trong dat ting bat ké
diéu kién dinh dudng, cay wu tién tich liy Cd
trong ré, han ché van chuyén Cd dén than va la.

Viéc bd sung dinh dudng N ddy da co y
nghia quan trong hon so véi dinh dudng P
trong tmg phé voi stress Cd & cdy Son ta. N b
sung gitip hinh thanh co ché bao vé té bao tot
hon ¢ cay Son trudce stress Cd. Thong qua vi¢e
gia ting kha ning chuyén hoa tinh bot thanh
duong dé cung cdp ning luong bao vé té bao
khién cho ham luong tinh bot giam di va ham
luong dudng tang 1én, gitip tdng cudng bio vé
protein va tang cuong su dung céc axit amin tu
do cho sinh tong hop protein, dong thoi bao vé
hé théng quang hop nhd duy tri cAn bang cac
sdc to quang hop, hinh thanh co ché bao vé té
bao trude nguy co tic dong cua stress Cd nho
dinh dudng N.
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CADMIUM ACCUMULATION AND PHYSIOLOGICAL RESPONSE OF

THE WAX TREES (TOXICODENDRON SUCCEDANEUM (L.) KUNTZE)

EXPOSED TO CADMIUM STRESS UNDER EFFECTS OF NITROGEN
AND PHOSPHORUS NUTRITION CONDITIONS

Bui Thi Tuyet Xuan!, Vu Dinh Duy?, Nguyen Tien Dung!
!Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology
’Institute of Tropical Ecology, Vietnam-Russia Tropical Centre

SUMMARY

The effect of nitrogen and phosphorus on the ability to accumulate cadmium (Cd) and the physiological
response of Toxicodendron succedaneum (L.) Kuntze) exposed to Cd stress were investigated. The experiment
was conducted with different N and/or P conditions combined with moderate Cd stress. The addition of Cd in
the soil increased Cd accumulation in plant tissues, mainly accumulated in plant roots, less in stems, and at
least in leaves. The lack of N nutrient (PN-) caused to free proline content was significantly increased in
response to Cd stress. The soluble sugar content was significantly increased under the sufficient-N condition
but did not change under deficient-N condition in spite of the presence of P. The addition of an adequate of N
promotes the conversion of starch into sugars to create energy sources for the activities of synthesis and
division of the cells in the wax trees exposed to Cd stress. Chlorophyll and carotenoid contents were not
influenced by Cd stress regardless of N and P conditions. The N deficiency (PN-) affects the rate of protein
synthesis lead to a strong decrease in protein content. The results show that adequate N supplementation has
more important significance than the P nutrient in response to Cd stress in 7. succedaneum.

Keywords: cadmium accumulation, Cd stress, physiological response, the wax trees, Toxicodendron

succedaneum.
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