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Effect of moisture-absorbing and dehydration on seed germination,
seedling morphology and physiology of winter wheat

ZHOU Xuan-cai, LIU Yi-guo, ZHANG Yu-mei, SHI Chang-hai, ZHU Yu-peng, LIN Qi
(Qingdao Agricultural University, Agricultural College ,Shandong Province Key Laboratory of dry
farming technology, Qingdao, Shandong 266109, China)

Abstract: Due to the global climate change, drought occurres more frequently. It is essential to store more
moisture in soil in winter wheat seeding. A hydroponic experiment was conducted to explore the effects of seeds
moisture-absorbing and dehydration treatments on wheat varieties, drought-sensitive wheat cultivar ‘ Qingmai 6 ’
and fertilizer Wheat cultivar ¢ Jimai 22’ .The four treatments were set as “control” , “drought ", “moisture-absorb-
ing and dehydration” and “moisture-absorbing and dehydration + drought” respectively. Dynamics of wheat germi-
nation rate, germination potential, germination index, plant height, root length, root total root length, total root
surface area, root volume, root root average root diameter, superoxide dismutase activity, peroxidase, catalase and
malondial dehyde were analyzed by tests of germination and two leaf stress. The results showed that moisture-absorb-
ing and dehydration treatment decreased the winter wheat germination rate, germination index, seedling height,
root length, root total root length, total root surface area, root volume, root mean root diameter phenotype.
However, it could improve the germination potential and activity of SOD,POD and CAT for winter wheat Jimai 22
with less effect on Qingmai 6. Inconclusion, moisture absorption could improve the drought resistance of common
winter wheat and it had little effect on drought resistance of winter wheat.
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Table 1  Different moisture-absorbing and dehydration, drying stress treatments
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Table 2 Effect of moisture-absorbing and dehydration treatment on the germination of wheat seed

A Jb KRR/ % B %o REFHEEL
Varieties Treatment Germination percentage Germination potential Germination index
CK 95.7a 83.0b 15.0ab
Az 22 PEG 73.3d 78.7b 8.44¢
Jimai 22 Az [l 88.7b 93.78a 10.2be
AR T+ PEG 75.9d 85.7b 7.3c
CK 96.0a 78.7bc 16.5a
HEe6E PEG 74.8d 70.3¢ 7.8¢
Qingmai 6 8z ¥ 1]+ 80.0c 98.2a 7.9¢
W 1el -+ PEG 76.7cd 88.0b 7.8¢

T AN A F R F R AR R Ab B E] 22 53 .35 ( P<0.05) , T [A],

Note: Different letters indicate significant differences between different treatments ( P<0.05) , the same as below.
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Fig.1 Effect of moisture-absorbing and dehydration treatments on plant height of wheat
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Fig.2  Effect of moisture absorption and drying treatment on total root length of wheat
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Table 3  Effect of moisture absorption and drying treatment on the root morphological

i QbR BMEK/ (em - plant™) BEEHE (ecm® - plant™) B/ (em® - plant™)  SFHEAE/(mm - plant™)
Varieties Treatment Total root length Total surface area Total volume Average diameter
CK 22.0a 3.6ab 0.046a 0.516ab
R PEG 19.0b 2.3cd 0.032abc 0.629a
P& 22 -
USSTACIRE 11.6¢ 2.0d 0.027¢ 0.566ab
W [0+ PEG 9.9¢ 1.7d 0.023c 0.546ab
CK 25.9a 3.8a 0.045ab 0.476b
S }DEG 13.2¢ 2.8be 0.034abc 0.481b
23 [ T 10.3¢ 1.9d 0.031be 0.646a
Wi 1E 1+ PEG 9.5¢ 1.7d 0.023c 0.560ab
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Fig.3 Effect of moisture absorption and dehydration treatment on SOD enzyme activity in wheat
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Fig.4 Effect of moisture absorption and dehydration treatment on POD enzyme activity in wheat




32 T XA 5T

536 %

2.7 WGRETFALEX/NZE CAT iEMHERIFNE

ALFR 48 h B W R AR FE R B A2 22 SR
TR AP B 2 O 2 (H WG ]+ 5 A B
T CAT MR & THES LI (ES)
2.8 WRETFAEX/NEZE MDA SEM M

24 h B, 5 R R A HS 5 A 22 1R
MDA 5 g 3 5 T B A R+ el Zb B
48h B R+ W I m] 7 Ak BRI S PRI T A2 22 1k
MDA i, S AbFEX T 2 6“5 K MDA &G
BEMEEm(E ),

3 9 @
INFEI R AR R A A S BT T B R /)N

600

& v
(= =
(=T -

w
(=3
(=}
o
()
f=x

abc abc

be abe

CAT/(mg * g 'FW)
o
(=1
o
o
o
[e]

(=3
f=]

[=]

2 L 3 W TR Ak SR AN (R AL o R 2
WA SR AFAE LS 202 ARG 4 SR W 0 1 4k
HGE/NZE T 2RI RA WE R, X5
L AR — B, (BRG] b 2
A PR R WA/ INAE o e 2 A BV o] Ak B 4
ANZETT R I E] R AR RO AR R TR R Rk
2F N ZATE KA 25 R B A TP k2 RO
5 A ZF R AR B AR MR, (B A 2R 35 S I
[G] , i BRI [+ Ak BE AR E 8 5 i Bl 5% 1, 92D
B INERNT R IFR KRR AN
AR 55 I I 1A Ak BT S W 1] Ak B /N2 Y
PR R R — R B AT A4 2F AR

a
—T

ab
ab ab
ab ab
ab
b

CKD T TDCK D T TD
24h

CKD T TDCK D T TD
48 h 72 h

CKD T TDCK D T TD

4b ¥ Treatment

O #4222 Jimai 22

[ %6% Qingmai 6

B 5 WRREFAAEX/INE CAT BEEENZE

Fig.5 Effect of moisture absorption and dehydration treatment on CAT enzyme activity in wheat
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Fig.6  Effect of moisture absorption and dehydration treatment on MDA content in wheat
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