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# 74.35 mg/kg.
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Different lowercase letters indicate significant difference between treatments (P < 0.05). The same below.
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Effects of different pesticide treatments on root to shoot ratio and biomass accumulation ratio of sweet corn seedlings
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1 GO-NIF 4b# ) HK301 e tb 5 CK 4b# 6 &
EEF, MHZT, HK320 24 [ 2575 kb B AR
b Z R 5. BEE WA A E K, GO-NIF 4b
HEN HK320 MARGE A CK b BE B3 %2 5% . 1
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NIF 4b# )5 5 d, HK301 [ SPS ¥ 4 45 1) i 25 48 fin
7 126.53%K1129.18%. 5 CK 4b#EAHLIL, GO 4
5 5d, HK301 ) SPS 3G P L & #4281k . Mtz
N, HK320 £ NIF &b ¥ )5, SPSIHMEANAE 1 d i
T CK ACHE, B 5 [t 25 I 8] 1R 18 Bz 8 1 B
GO-NIF 4b# 5, HK320 ff] SPS Jif 14 fiti %5 Ab BE A
[ B RFLE BT S . £ GO-NIF AL B 5
5d, HK320 ¥ SPS i1k B KME, K CK. GO
FNIF Ak 22 43 5l 2 2 42 55 109.40% + 106.53% FH
213.83%.
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Fig.2 Effects of different pesticide treatments on SPS activity in sweet corn leaves
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AFRJE 3 d, HK301 [f) SuSy iGTEik Bl KAE, BE
JE AR FEE R = K GO-NIF 43 )5 5d, HK301
(1) SuSy W&k B i KMH, B CK AH & &

B CK
HK301

[\ [o%) B W D
(=) (=) oS O S
T T T 1

SuSy %
SuSy activity [mg/(g-h) FW]
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Fig.3 Effects of different pesticide treatments on SuSy activity in sweet corn leaves
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Fig.4 Effects of different pesticide treatments on a-amylase activity in sweet corn leaves
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Fig.5 Effects of different pesticide treatments on f-amylase activity in sweet corn leaves

204.53%. 213.32%F1 57.48%.
2.6 ARIZFINE TEHERKOAA MY EIERE
t1 & 6a 741, NIF F1 GO-NIF A3 5 42T 1
HK301 I 5 o] 8 & & . GO-NIF 43 )5 5 d,
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F+ 7 HK320 M af RS & & . £ GO-NIF Ab2E
JG 5 d, HK320 [ r] &R & Bk 2l RME, &

.

CK. GO H NIF &b 3 7371 i 3 =1t 85.65%- 75.20%
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1 HK301 i fr B RERE & &, HLBH A I ) 1 5
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GO-NIF 4:FJ5 1. 3. 5 f1 7d, HK301 [FRERE&
B S FERE T 19.23%. 121.49%. 136.36%71
96.68%. GO-NIF 4bH i 25 4 i T HK320 [FIRERE &
F. ff GO-NIF 4 )5 5 d, HK320 [ & &
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Fig.6 Effects of different pesticide treatments on soluble sugar, sucrose, and starch contents in sweet corn seedlings
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Fig.7 Comprehensive evaluation of different pesticide treatments on physiological indicators of HK301 (a) and HK320 (b)
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FRFE AR AT NIF M2 GO-NIF (/)i N AH X 2% A1, AR A,
MR EE RN o BART &, 7558 H NIF LA K GO-
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B-TEM B 1, CLICUEND . IEREA AT R RE S B A
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JRIBL S s .

3 g
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B, ¥ GO fE %475 NIF 2 & fef e mit
T Kok B B (RO TR 24 1k o NIF BB T BRI H i
FIER T, CoBRRAEDIE), & mE
VIR KRR AR08, R FER, B
it KRB D, 5 HK301 #HEL, NIF AbFR S % FF
i 7 HK320 MR b A A8 Bt . Mtz
T, GO-NIF 42 g R FF HK320 1R 7 b AT A4
BAML, 44 HK320 EHMEKKRE, £
GO fE N NIF 247, 1] DU R HK320 B e
LeRn A= RALG, A AR NIF A 36 B
MR, DRFEE AR R 38 Iy 38K 7 f g
I, B R KA R NIF T 2451 .

B -GER AR B AR G, SR
HEPA WP, PUEAE S S5 E 2 AR
LR o 2 B )l T B AN P % 2 R0 5 e A -
oy e 1 AR R T #  ER IR R M AR KR B A
Wang 252U 58 & B NIF 3l B T A 16 &1
o, BRI TR N BRI E DN, SECE
KAE NIF Whie FAKAZ IR, Az BEFIAC 5 30 B
SPS Je Pk A BEBE & BRI 2 1) G BB . Verma
SRS 5T R I SPS i 4 5 M R B RN K 1) B o

AWFFEH, 5 NIF AbBEAH L, GO-NIF 4b B 2 42
T BURE B %2 & HK320 19 SPS iE M. GO-NIF
AT 5, HK320 M SPS &R T AT R 5 Al vAE
R REBE & B 138 0 9% . Chen 25120 5T K H,
ek R BE S BT = 5 SPS i 1 RN i 3 B B A
Ko AWFFLEERLFM, GO-NIF AHE AT LU R &
HK320 %} SPS i, /> NIF XJ B4R i 421 fk
(4545 o

FERE & R Z HEY T EE oK IEY, T
SuSy 1EA— P AL EE G e 5 o fR X g, 3
T 1 PR AR A T R A A R R A G EE 2T, KA AT
F W], NIF 43 5, 5 HK301 #1EE, HK320 (1) SuSy
75 1 i A Pl A BT R ) RE KT T B, TV M AR
PR & B, M2, AHECT NIF 43, GO-
NIF 4b# J5 HK320 M SuSy w14 &3 7+, wf
TV BE RN REBE A R G N, UERT GO mTLAZg
fift NIF X SuSy ¥ M f1451 493 M T4 148 W i i 4L

TER R B e E I E AL G, o-TE R
Vit R - ViE K5y T e T 5 VE K3 T A R S AT 52 i)
TR AR P47 (28290, Zhang S BOR TR W,
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S YE, AR T TR e R B A3 AR
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18R HK320 M o-VE 473 AT B-ViE A7 I8 110 3 2 o Bl
& Wy 18 B[R] PR A T PR . AHELZ R, GO-NIF 4b
FEFERE T HK320 fH R BUER & & KLo-TE ¥
TG T 0 BT A AT 1 < IR 5 SRR I GO A A 3R
7 NIF 36 ) HK320 o-JE 48 Bl AT B-TE 4 B %
PE, BRI iR AREEARN TR GO fE
N NIF 22 A7 e 30 & R oK 4l i A b — ve k34
IR T HEER KR, TEAA AU S
RGN ) o R P24t 7 Hr %, A o9 B R
25 N B AL T B S

4 ZEip

OBl GO Ab BN it FOK A RATET KT
R, 5 B NIF A FEAH L, GO fE N NIF
1) 22 4= 71 B 14 53 NIF BUBGE oK 3 28 & HK320 %)
NIF ()it 257 . GO-NIF Ak B At 45 242 5 HK320
(AR T L A A 4 R AR B 2 Lh o NTF A3 I3 3 52 1
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Effects of Graphene Oxide on Sugar-Starch Metabolism
in Sweet Corn Seedlings under Nicosulfuron Stress

Zhen Zhihua', Feng Xi?, Guo Kaifeng', Dong Zechen', Wang Jian?, Liang Lina'
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Abstract To clarify the physiological mechanism of graphene oxide (GO) acting as a herbicide safener to
alleviate the phytotoxicity of nicosulfuron (NIF) on sweet corn, a pair of sweet corn sister lines, HK301
(NIF-tolerant) and HK320 (NIF-sensitive), were used as experimental materials. Using water treatment as a
control, the effects of GO-NIF nanocomposite on key enzymes and non-enzymatic substances involved in
sugar-starch metabolism in the leaves of sweet corn seedlings were investigated. The results showed that
GO-NIF treatment significantly promoted the conversion of sucrose and starch in sweet corn seedlings compared
with GO and NIF treatments alone. In HK320, the root to shoot ratio and the contents of sucrose, soluble sugar,
and starch under GO-NIF treatment were significantly higher than those under NIF treatment at seven days after
treatment, increasing by 30.19%, 71.80%, 79.29%, and 67.87%, respectively. Furthermore, compared with NIF
treatment, GO-NIF treatment significantly increased the activities of sucrose phosphate synthase, sucrose
synthase, a-amylase, and f-amylase in HK320. A comprehensive evaluation of the effects of different treatments
on physiological indicators revealed that HK301 exhibited moderate responses and minimal fluctuations under
both NIF and GO-NIF treatments. In contrast, HK320 showed significant physiological regulatory advantages
under GO-NIF treatment, particularly manifesting a synergistic enhancement in key enzyme activities of sugar
metabolism and the accumulation of saccharides. In conclusion, GO as a safener for NIF can effectively promote
the sugar metabolism process as well as the distribution and transport of saccharides in sensitive sweet corn.

Key words Graphene oxide; Nicosulfuron; Sweet corn; Sucrose metabolism; Amylase
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