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Effects of high temperature on maize pollen viability

JIANG Zhi-bing', TAO Hong-bin**, WU Tuo', WANG Pu?*, SONG Qing-fang’
(1. Tibet Shigatse Institute of Agricultural Sciences, Shigatse 857000, China;
2. College of Agronomy and Biotechnology. China Agricultural University, Beijing 100193, China)

Abstract In this study, maize was planted under simulated nature environment condition and pollens were sampled
after silking. Pollens were cultivated in vitro under 3 different high temperatures(32,35 and 38 C ) and 5 different length
of treatment duration (5, 10,20,30 and 60 min) under each temperature. The impact of high temperature on pollen
viability was reflected by TTC staining rate, florets fertilization rate and setting rate. The TTC staining results indicated
that temperature, length of treatment duration, and their interaction affected pollen viability significantly. Pollens
maintained to be active for longer time under 32 C and 35 C ,while under 38 C or 1 h treatment duration under 38 C
damaged pollen viability seriously. With the increase of temperature, the florets fertilization rate and setting rate were
reduced under all treatment durations. With the increase of treatment duration, the florets fertilization rate and the setting
rate were reduced under all temperatures. The florets fertilization rate and the setting rate were very low under 38 C or
Th treatment duration indicating extreme temperature or long-term high temperature could harm pollen viability
seriously.

Keywords maize; pollen viability; high temperature; setting rate
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Table 1 ANOVA of TTC staining results
7 S5 Y Variation sources SS df MS F Fo.o
Kb P [E] Treatment duration 5.80 4 1. 450 164. 54 3.46
72 Temperature 6.97 2 3.490 395.13™ 4. 77
iR B X Ab 3 s R] 1.09 8 0. 140 15.46™ 2.65
Temperature X Treatment duration
% 7= Deviations 1.19 135 0.009
AR 5 Total variations 15. 06 149
oo FoRFEIVKFEFREESR,
Note; %% represents significant difference at 1% level.
100
@) [T ] ] l o (b)
. 80f [ o y=-1.107 2x496.715
3 o % R?=0.985
i 60f | =
gﬁ B E%D 60 ]
= g
X3 w0} | X5 Lol 0= 16100
20 I S R2=0.947 2
= E I EF y=—1.270 3x+94.86
20f [ = 20 2-(.987
0= 10 20 30 60 0 10 20 30 40 50 60
[} [A]/min Time I} A]/min Time
] e 32°C A 35C
BCKk o > B35C B ) .
12 €5 £ R3S T n 38°C 1 —— 2844 Linear (32 C)
2 —— 2k Linear (35 °C) 3 —— 3¢5 Exponentiation (38 C)
1 R BEAALE I E X LM E R R

Fig. 1 Effects of high temperature an

RORANTE 32 F1 35 “C &L £ B 16 77 45 22 i ] 4%
K38 C AL 34 5 I 18] W J3E 4 0L 38 °C Rk
BT hoxE AR TG T 0 15 T AR AR

d treatment duration on pollen viability

TAERF B LR RN EE (R 2D, H,
ALERRTE] S 5 min A, CK AT 3 ANIRE R] 22 5 A
F 5 hhBRE 8] A 10 min B L CK .32 1 35 °C y/NEZ

2.2 FEEAIRSNERE K4 BT E X728 iE KR M DAL R AN E 38 CH/NMEZ KA
LS EA SALE SR CK 1 32 °C A He 2 S0 5835 5 b FU i
Wit o B 1) T R s A A e il b B ) Y )N A A 20 min B FLEE S FT# AH L, CK .32 F1 35 °C Z ]
£2 TRABEMNEXSHBEIEINEMN
Table 2 Effects of temperature on the fertilization capacity of maize %
LR/ °C INEE 52 A # Florets fertilization rate B4k S Setting rate
Temperature S5min  10min 20 min 30 min  60min  5min  10min 20 min 30 min 60 min
CK 83aA  83aA  83aA  83aA  83aA 87 aA 87 aA 87 aA 87 aA 87 aA
32 83aA  76aA  69abA  58bB 41 bB 86 aA 80 aA 67 bA  62bB 38 bB
35 77aA  69aA  62bA  49bB 20 cBC 78aA 70 abAB 65 bA 53 bB 22 bBC
38 72aA  45bB 32 cB 6 cC 1dC 72aA 54 bB 40 B 6 cC 2 cC

T ARFNG FRAUETE 500K BFXE T AR KRE FRAUERE 10K BEFXET, FERM,

Note: Different lower case letters show significant at 5% level and uppercase letters show significant at 1% level. The same in the

following table.
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] 2 M 22 S N TR, MR B R 32 (C Y, b B B[]

XF 45 WA bR 1 52 ) LG A 92 48, Ab BEET ] 2 60 min
B /INAE 2 KGR B SC R LT 5000, B 5 H
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Table 3 Effects of treatment duration on the fertilization capacity of maize %
i 18] / min INIE Z K5 # Florets fertilization rate BG5S % Setting rate

Time 32°C 35 C 38 C 32 °C 35 C 38 °C
CK 83 aA 83 aA 83 aA 87 aA 87 aA 87 aA

5] 83 aA 77 abA 72 aA 86 aA 78 abAB 72 aAB
10 76 abA 69 abAB 45 bB 80 abA 70 abAB 54 bB
20 69 abA 62 bAB 32 bB 67 bA 65 bAB 40 bB
30 58 bAB 49 bB 6 cC 62 bA 53 bB 6 cC
60 41 bB 20 ¢C 1 cC 38 ¢B 22 cC 2 cC

3 #Fr5iTfie

AR50 A T K HIOBS B AR TR 4B AT AN [
U B2 B ey it A5 2 I 18] Ab PR L R TTC B (8 3 5
SIAERSIE J1 o TRV AE s A DR TH Az 7™ v 48y 2 2o & ARk 7
(R AR LN T B R S T Bk 90
A BEXTAE A 5 1 B0 L A5 LR S8

DTTC Je a4 R W], w5 I v T 17 22 i 18] K
HAR IR AR 16 AR 2 R L o, 32 F0 35 °C
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ARARARR - 1 P R i e L e 52 o i F 6 b 35 0 0
RK.
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JC TR B 1 22 20 SO B S OK A 2
S S SR PN SE= X (W S AL <R S i E TE ¢
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770 (AAHETE & B . Bl 25 1y 30 B2 BEE 1) 188 A6 403 0%
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AR k%, 32 F0 35 °C iR BE K. 4645 I 1 B
Aab B ESF [ f) S K A Ak LY 4R 2248 H JE) SR 3 04
PR TTC Yol 22 1 46 K3 16 77 28 B0 3 A& — B, ifif
38 °C it 6 TG 7 Biti BT 1) £ 25 A b e 1k kw18
(SRR STER s A 0h: D) Wiy intal - J i1 S E2 A ing
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