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Table 1 Effect of priming on seed germination of corn under low-temperature stress

Fhr28 KRR TV R R Y% R SR ZE I R/ PEWAE R
i K pagit 0° 87" 18.53" 617 6.96°
KEIK 1.3° 91° 21.06" 6.08" 9.82°
w5l K 1.3° 89° 21.05° 6.05° 10.69°
W5 K 0.6" 89" 20.58" 6.07° 10.93*
Bk paict 0° 98° 19.51° 6.23" 7.41°
KEIK 0° 96° 20.32% 6.17" 9.50°
w5l K 1.3° 99 22.07° 6.11° 9.87"
W5 K 0° 95° 20.46™ 6.15° 10.11°
i/ paict 2.7° 73° 17.98" 6.02° 4,94
KEIK 2.7 78° 21.55° 5.85° 7.34*
w5l K 18 74 19.71% 5.89° 6.11"
W5 K 16.7° 75° 20.06™ 5.90° 6.81°
[F]— B4R [RIF T KA [F] A R 7 22 B E0HE 18] AN 5] /N 5 7 BRI 3 7R 22 37 35 (P<0.05), T[],
FK2 HURIRER T F R A K 52
Table 2 Effect of priming on seedling growth of corn under low-temperature stress
Eyit} ABR TV fRifdE/g  HififE/g R/ HTE/g M Ke/em T i /cm R 2F K /em
el E oK PO 428 4.35¢ 0.47° 0.38° 14.71° 9.10° 4.46°
KEIR 5.44° 537 0.61° 0.47° 16.36 10.97* 473"
waElK 5.11° 5.73% 0.60° 0.51° 17.38" 11.73" 4.79°
WS KR 5.09" 5.86" 0.59° 0.53" 16.87 11.62° 473"
iRk oyt 3.07° 431° 0.33° 0.38" 14.14° 9.62° 4.02°
KEIR 3.18° 5.41° 0.37" 0.47* 15.01° 11.75* 437"
waElK 3.24 5.30° 0.37° 0.45" 14.98% 11.71° 431"
W EIR 3.22° 5.68° 0.37" 0.49° 15.16" 12.07* 442
(i N PO 3.14° 4.05° 0.28" 0.28" 1539 10.05" 3.85
KEIR 3.44° 4.68" 0.32° 0.34" 16.01° 11.49* 420
waElK 3.12° 4.30° 0.29 031" 15.69" 11.00® 3.97"
W EIR 3.53° 473" 0.33° 0.34" 16.45° 11.12" 3.84°
0.6/ oxfid Sl R AL ER G G AR S B R IR AR 5 3 K
05| k3 SAaR RERN(E2-A). (GIRALEERT . AR ELS Rk
04l ok by B OWHAR SRR, Z05) KA R G A

0.3+

XS R/%

0.2+

0.1+

ERHESS

BT AN 51 A AR B AN R R KA 7 L 3 R K R
Fig.1 Effects of different priming treatments on the electrical

LRSS

conductivity of three types of corn

R R R, Mg KPR GRS
ESGRAEATZ R AR, IR EKS dE, XA

e T IR, BRAR TR AL B K 51 A Ak P AR S ik B
FRF, AP E] T 2 ZE R

XF TR K, AR 2 AR R R
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AEEERT, 51K SR IR E KL B SR &
BLREEMER, (RRAEE, WG| AL
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B RE R EEZE R KR KR, @9l kKAt
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Fig.2 Effect of priming on chlorophyll content of corn seedling at three stages (before

low-temperature stress, after low-temperature stress, and after recovering growth)
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51 9 5 ¥ B 2 g i B oK 2 BT PODE %, 7K
GURAC B 2 & T S R AL B RIRA S, %
SURAB S M IR R E . WEAEKS dF,
G R AL S 1) oK &) PODE 14 & T4 L, /K5l
RAEW G AL B 53 IOE &2 2 5%, w5l kAt
B = TR SR A G R A B

RIE AL B, M 38 TR %) 51 A A BAN X T
(13 S A S (C AT i P A it A B T K P21
B AR, 51 AL ER AN HE I C ATV 143 —
SEREE ETH(E3) . RIRAPERT, =M 51 KA G
(5 38 ORI CATE PR 823 i T 0 B, 3
TS AL B T K 51 R AR 5]k A
B RIRACELE, K51 R AP TR 4 # CATHE
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Fig.3 Effect of priming on POD, CAT, APX and SOD activities of normal corn seedling at three stages

(before low-temperature stress, after low-temperature stress, and after recovering growth)
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TR (E4) .
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Fig.4 Effect of priming on POD, CAT, APX and SOD activities of waxy corn seedling at three stages

(before low-temperature stress, after low-temperature stress, and after recovering growth)
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Fig.5 Effect of priming on POD, CAT, APX and SOD activities of sweet corn seedling at three stages

(before low-temperature stress, after low-temperature stress, and after recovering growth)

IR S, SXTHRLL, 51 R AT B Z K TR
Kyt MDA S &, JF H, 51 kb HE 52K
FKBIURAH; IEAKSE, &5l RAEHE—EfE
FE B3D T RG BoK T i MDA & &, HIE
5l RIEBE KT,

KB R GIERG] R AL 2 MR T &
KGR HL AT AR ACEE 5 KR A K3 dJ54)
B A MDA & (K6-C), 15| & kb3 a6 & 2 1
Z5t. M5 R A5 FH MDA & = 7R K AL
BT R AR A B S 35 S AR T R, IR AR K3
djF 5xRC RS = 5.

15 %

TR IEFHE(2013) B 7T R W, Bl iR BT A FEAIS, 4 &
KFNERFRFTF IR R RKFH RFERE
WETRE. KRFEEREB UL A )
Ko MAMIRA Y R R E R, KRR,
5 K fe g L m A TG 1. ST & DL & P
(Purya2010; [ 4 J%252009; #/NA%52009). A
RIS 45 R = Fh 5] 7 3B BB 3 =P ORI
BNFTIE ), RS AR, W HRK.
B RS RKRAR S TR E, Wi R, A

R B N HU A AL Bl ST 1, B 1K 40 AR 3 M
MDA . %, Kk, W5l RAER G K
Pem 7 EOK . R RO E ORI
HAL 8 F oK DD 5] R AR Bt ki BoR AN R oK
DAV 5| R R Ut

ChenfllArora (2013)\ A 5] K& —P 1<K
ZORE”, RARFI TS . AL REH =
Fhg) &7 R REFE BRI AL B R =R FoR R 34
AR ZEFREL, 40T ¥R ZEmTR], FTREZ R N5 R
PR I KT IRK I 58 2B B, AT R 1 B R R
M 2, mRe R, AR K. RIS
HAE ZDNAKIE 5 5 5 |5 (Chenfll Arora 2013;
Sung®52008). #RIf, KT 5] K ALk K 21 FHl
RS R AT 2

AT 5 R 5| KR Rets — e R ek
TR FARKFESL, ST B KL R 5 5 0
AR, 2% 51 R J7 W B AR = R 2R oK 4l
B K. KRBT, %50 R GE %)
P s VR 2 A R e T A 8 B R s TN,
AlRER T EI R T ERm RS &R
DR, I 25 I i B S A AR ) ' A B K
-, Bl G SGE KM G EPERE, X R OK A




164 T A P22 IR

A,g 25 O B
& 20f ok
Tg 15+ B 5I R
ml;{ 10 BRI SR
&I
< 5t
S

0

B_ 14
\E/ mpa it
%o BKIIER
5 8] %
E a ab ap E??Wi R
ﬂ QBB K
<
g
=

MDA &/nmol-g! (FW)

o X
BK3IR
& 5K
0GR

IR Ak B R

iR AL B fE

WMEAEKS dJF

Ko SRR AL B AT R IERALEE 5 AN R A A5 AN [FI SR FOK A MDA 5 & (52
Fig.6 Effect of priming on MDA content of different types of corn seedling at three stages

(before low-temperature stress, after low-temperature stress, and after recovering growth)
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Effect of priming on germination and physiological characteristics of different

types of corn seeds under low-temperature stress

LI Jie, XU Jun-Gui, LIN Cheng, GUAN Ya-Jing, HU Jin
Seed Science Center, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310058, China

Abstract: Effects of three priming methods (hydropriming, sand priming, and KNO;+KH,PO, solution prim-
ing) on the germination and seedling growth of normal corn (‘Nongda 108’), waxy corn (‘Meiyu 3’) and sweet
corn (‘Xiangtian 1”) under 5°C low-temperature stress were studied at three stages (before low-temperature
stress, after low-temperature stress for 3 d, and after recovering growth at 25°C for 3 d). The results show that
the three priming methods had no significant effect on germination percentage, however, significantly improved
germination energy, germination index, shoot height and shoot dry and fresh weights, and shortened mean ger-
mination time in the three types of corns. The relative conductivity of three types of corns was decreased by hy-
dropriming and sand priming, and the relative conductivity of sweet corn was significantly declined by solution
priming. The three priming methods increased chlorophyll content of normal corn in 3 stages and sweet corn
before low-temperature stress and after recovering growth at 25°C for 3 d, while chlorophyll content of waxy
corn was improved only after recovering growth at 25°C for 3 d. Before low-temperature stress and after
low-temperature stress, hydropriming enhanced the peroxidase (POD) activity of three types of corn. After
low-temperature stress for 3 d, sand priming promoted the catalase (CAT) activity of three types of corn. After
recovering growth at 25°C for 3 d, sand priming raised the POD, CAT and ascorbate peroxidase (APX) activi-
ties of three types of corns, and solution priming increased APX activity of three types of corn. Three priming
methods significantly reduced the malondialdehyde (MDA) content of waxy maize and sweet corn after
low-temperature stress for 3 d. It suggests that three priming methods could increase seed vigor and improve
the chilling tolerant of normal, waxy and sweet corns. Sand priming had advantage in improving seed vigor of
waxy corn, and hydropriming showed better improvement for sweet corn. However, there was no significant
difference among the three priming methods for normal corn.
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