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Effects of Salinity and Sodicity Stresses on Pollen Surface Characteristics

and Viability of Rice*
WANG Zhichun™, YANG Fu & QI Chunyan
(Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China)

Abstract The effects of salinity and sodicity stresses on pollen surface characteristics, viability and stigma receptivity of rice
were studied under pot experiment conditions by using soil exchangeable sodium percentage (ESP) as the stress indicator. The
different stresses were obtained by mixing saline sodic soil with normal soil at different ratios. The results showed that the
pollen electron microscopic surface characteristics changed under the salinity and sodicity stresses. The pollen surface was
relatively smooth with few carve veins under the different stresses, while more obvious carve veins were observed under no
stress by using normal soil. No aperture cover was found under the SS, salinity and sodicity stress. The pollen viability was
also affected by the stresses. Rice pollen germination rate on the culture medium decreased with the increasing of the salinity
and sodicity stresses. The pollen germination rates of rice cultivar Jinongda 10 under low and moderate stresses (SS, and
SS)) were reduced by 34.4% and15.5% compared to the control, respectively, showing this cultivar was more sensitive to the
stress than Jiyou 1. Rice stigma receptivity to the germinated pollens decreased with the increasing of the salinity and sodicity
stresses. Jiyou 1 showed higher stigma receptivity than Jinongda 10 under the low and moderate stresses (SS, and SS,), while it
showed lower than Jinongda 10 under the high stresses (SS, and SS) . Fig 1, Tab 5, Ref 15
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Table 1 Chemical properties of the soil used in the experiment

e SR TIE AR TTHTNa TR
Treatment pH Electrical conductivity Cation exchange capacity Exchangeable sodium Exchangeable sodium percentage
(x/dS m™) (b/cmol kg™) (b/cmol kg!) (P/%)
SS, 6.92 0.32 24.50 0.59 2.41
SS, 8.31 0.58 22.68 3.10 13.67
SS, 8.85 0.50 21.84 5.65 25.67
SS, 9.04 0.69 18.96 8.02 42.30
SS, 9.22 0.65 19.14 10.17 53.13
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Fig.l Rice pollen surface characteristics observed by electron microscopy (Jinongda 10)
A: SS AL PEAERY KL 1T ; B: SS, b MIAEMY KLTF 1T C: SSALPUAL B RIF M. a: SS b PAENY KL IE s b: SS, b PIAEMYKLIE 5 c: SS,Ab FEAE K B 1E I

A: Back of rice pollen surface in SS; B: Back of rice pollen surface in SS,; C: Back of rice pollen surface in SS ; a: Front of rice pollen surface in SS; b: Front

of rice pollen surface in SS,; c: Front of rice pollen surface in SS,
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Table 2 Rice pollen viability under salinity and sodicity stresses

(ESP) measured by pollen germination

s il Cultivar
Treatment FL1S Jiyou 1 FiA& K10%5 Jinongda 10
SS0 67.1a+£9.8 65.9a+5.9
SS, 58.7ab+3.1 55.7abc+6.0
SS, 50.6bc+6.2 43.2¢+4.3
P<0.05
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Table 3 Rice pollen viability under salinity and sodicity stress
(ESP) measured by I-KI coloration of pollen

Ab fhFf Cultivar
Treatment HAL1S Jiyou 1 w42 K105 Jinongda 10
SS, 93.3a+4.5 94.3a+2.3
SS, 87.8a+7.7 93.8a+0.8
SS, 85.3a+3.2 88.7a+2.6
P<0.05
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Table 4 Effect of salinity and sodicity stresses (ESP) on
rice grain yield
w1 Jiyou 1

#A<K10"5 Jinongda 10

A AT e -
AbER FPR EII;XJ ﬁ‘aﬁﬂ(ﬂf S thJ ﬁ‘aﬁ%f(ﬂf
Treatment  Grain yield cerease Grain yield cerease
(m/g pot") to control by (mlg pot) to control by
(P/%) (P/%)
SS, 116.1+8.2 — 132.144.7 —
SS, 61.3=11.1 472 72.8£1.0 44.9
SS, 25.6+£0.9 78.0 28.3+2.3 78.6
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Table 5 Effect of salinity and sodicity stresses (ESP) on seed
setting rate (/%) of rice pollinated by control plants

HL1S Jiyou 1 4 K105 Jinongda 10
ZHERH G B

2 : G SRR AL
RS iscr  aiehitbly il LRSS
Cross group  Seed setting ZESIIER e s
. Seed setting Seed setting rate
rate Seed setting
rate to control
rate to control
SS,xSS, 52.7+11.2 100 62.4+9.2 100
SS S8, 48.3+10.3 91.6 53.6+8.6 85.8
SS,xSS, 39.849.8 75.5 41.8+10.7 66.9
SS, <SS, 31.6+12.3 59.9 38.4+8.2 61.5
SS,xSS, 26.9+7.2 51.0 32.14£9.4 514

L IEF R G 145 52 2 g 1 SERIF PS4 B (£S.E.M)  Seed setting rate of rice

pollinated after castration is the mean of 15 spikes



66 NE A5 R B A o 4R

Chin J Appl Environ Biol

16 %

3 4598
ERTR MR AR 7 ) — R AR YA 28 e, £
C1BERORI-K7/K=E AN NN AW BN NI - - IS SN 2 1
vo-131, {H ik = ER A T A A 56 AR BT T 95 2. Abdullah
WL ) K A 7E ER 38 N AE A% B Na & SR8, miK& i A%
04, Wk TR TE T o it A B8 X 2 52 K A AL by T A TN A 356 T A7
TE S . 3% M S BIF N, T B W Ak B S AR R 7E 8 57
B B R AR Sk B R R R Sk B AR BT LA R
Ay ek v AR 0N 300 ) KRR AR R O P T T-KCIAT e e DL LS
e KRS AE M BB RS ARAIE SR A5 A R, R aE T K A R
Ty B AR RRAE S A T Ak, KRR AR A T O B 3 g
SR FREAG, B AL TE S F 0t B R R T R S
I 300 K RE A Sk X A W R D 8 A R ) 2 2 AR R B 3 i R
A3 DR A AR, PR DA A A Sk X 46 B 119 42 32 e T X 4 5 L
A R S KRS AR Ry A T-K AT G 75 by 36 0 g i 30
THIBFFEAE R, LEWT T ERTR M8 XS KRS A Ry A 15 1 Y 5
M AN 4 7 0 T T- L 0 3. SRR 3 7K e A6 B 41 i R AL
AR Ak 55 A B A B e AR AR O 1 K HE P A BIL B R A AT R TR A
5T,
References
1 Chen AH (MR fil). Observation of pollen shaps of hybrid rice cultivar
under high temperature with scanning E. M. J Yuzhou Univ Nat Sci (i
R 2R AR BEA ), 1990, 1: 32~38
2 Zhang B (fk#), Rui WY (W322E), Zheng JC (& 41), Zhou B (A1),
Yang F (# &), Zhang WJ (3K TL#). Responses of pollen activity and
seed setting of rice to high temperature of heading period. Acta Agron
Sin TEP)~#£4R), 2007, 33 (7): 1177~1181
3 Tang RS (I H ), Zheng JC (& H)), Zhang DD (5K K#%5), Jin ZQ (4
ZJK), ChenLG (% B8 #¥), Huang YH (¥ 25 1), Shi CL (f1 & #K), Ge DK
(55 ). Effects of high temperatures on pollen vitality and seed setting
of different rice varieties. Jiangsu J Agric Sci (I 4 \1244R), 2006, 22
(4): 369~373
4 LizZX (Z2YN 1), Liang MZ (i), Zhou GQ (J&)14), Chen LB (W

[ #8). Effect of environment condition on pollen vigor and seed set

10

11

12

13

14

during flowing time of rice. Acta Agron Sin ({E¥)=4R), 2002, 28 (3):
417~420
Wang Z (F &), Lu HC (FiDUER), Gu YJ (JBZE i), Gao YZ (Fif8EK).
Temperature of ear-storing on flower-opening and pollen viabilities of
rice. J Jiangsu Agric Coll (L7342 Bt 2% 40), 1993, 14 (1): 17~20
Liang ZW (2 1E1), Yang F (1%4%), Wang ZC (£ & #), Chen Y (B
J#). Effect of the main growth characteristics of rice under saline-alkali
stress. Ecol & Environ ("EA ), 2004, 13 (1): 43~46
Biology Department of East China Normal University (€ Z: Ui jii K 2 4=
¥ %&). Experimental Manual of Plant Physiology. Beijing, China (AL 5%):
People’s Education Press, 1980
Zhang GL (7K H:3%), Chen LY (537 2v), Zhang ST (3K il %), Liu GH (XI]
[#1£), Tang YB (B 3CH), Li MH (Z=H§1E), Lei DY (75 75 FH), Chen XB
(B4 ). Effects of high temperature stress on pollen characters and
anther microstructure of rice. Acta Ecol Sin (4:Z5%44%), 2008, 28 (3):
1089~1097
Zhu J. Plant salt tolerance. Trends Plant Sci, 2001, 6 (2): 66~71

Grieve CM, Poss JA, Donovan TJ, Francois LE. Salinity effect on
growth, leaf-ion content and seed production of Lesquerella frendleri
(Gray) S. Wats. Ind Crops & Prod, 1997, 7: 69~76

Li JH (ZEN%%), Yu RP (A1 71%). Salt uptake of crops and the prediction
of salt injuries to crops. Acta Pedol Sin (+3E%44%), 1998, 35 (3):
352~358

Wang D, Shannon MC. Emergence and seedling growth of soybean
cultivars and maturity groups under salinity. Plant & Soil, 1999, 214:
117~124

Essa TA. Effect of salinity stress on growth and nutrient composition of
three soybean (Glycine max L. Merrill) cultivars. J Agron & Crop Sci,
2002, 188: 86~93

Abdullah Z, Khan MA, Flowers TJ. Causes of sterility in seed set of rice
under salinity stress. J Agron & Crop Sci, 2001, 187: 25~32

Xu HB (#&3 1), Wang GM (E56H]), Wei M (B¥E), Zhou WB (Ji]
X J%). Correlation analysis of the characters of pollen grains and seed
setting of rice under high temperature of stress. J Southeast Agric Uni

(P4 g4l K22 24 417), 2001, 23 (3): 205~207



