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Effects of exogenous plant growth regulator treatments on rice spikelet dif-
ferentiation and degeneration during panicle initiation stage
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Abstract: Nanjing 9108 was adopted as the rice material to investigate the effects of different plant growth regulator

treactments on spikelet differentiation and degeneration for
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primary and second branch, as well as panicle traits and
yield components in rice, which was treated at four

different growth periods as follows: bud differentiation
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(IV) when ethephon (Eth,10x10mol/L) , paclobutrazol (PP, , 300 mg/L) and water (CK) were applied. The results
showed that Eth significantly increased the total spikelet differentiation and degeneration in all stages during panicle initia-
tion, and significantly reduced the number of spikelet per panicle, particularly at stages IV, which decreased the spikelet
mainly in secondary branches. PP, increased the total differentiation and degradation spikelet number as well as the spike-
let per panicle when applied at the early stage ( I and Il ). On the contrary, the results were the opposite when PPy, ap-
plied at the late stage ( [l and IV ). The correlation analysis results showed that the seed setting rate and grain number of
rice were more closely related to the number of spikelet in secondary branches, while the total spikelet number and 1000-
grain weight were more closely related to the number of spikelet in primary branches. The variance analysis results showed
that the effects of different period treatments and regulator treatments as well as their interaction on the panicle traits of rice
reached significant levels. Therefore, Eth decreased the spikelet per panicle and grain number by reducing the number of
primary and secondary branches, and increased the number of sterile grains, resulting in a decrease in seed setting rate,
1000-grain weight and yield. PP, promoted the increase of spikelet per panicle by increasing the number of primary and
secondary branches at the early stage ( [ and Il ), thereby increasing the grain number, seed setting rate and 1000-grain

weight, and ultimately increasing the yield; but when PP, was applied at the late stage (Il and IV ), the opposite results

were obtained.
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Table 1 Variance Analysis of some panicle traits in rice treated by plant growth regulator at different period

R X 41161 ZR ARE WAL AR i
i - FR LISV I PAT AL 3
SRS AR () 0.26 192.33** 130.85** 708.41 ** 51.05* 2.54
— R ARAE 53 B (A) 0.16 28.48** 20.99 ** 80.56 ** 14.86 ** 0.05
ZRBERIAL S E(AY) 0.27 90.72 ** 47.91* 386.86 ** 13.41* 0.15
— KA S B L] (%) 0.03 1.60** 0.09 7.12% 0.52* 0.09
TR S A LA (%) 0.15 1.65 " 0.07 7.37* 0.54 0.25
— KR AREFAER () 0.02 7.94 % 3.50 35.59 0.94 0.05
ZIRBERRAE R (1) 0.02 49.56 " 35.23 " 164.74* 18.34* 0.02
— KR AIRAE LA (% ) 0.01 0.95* 0.99 ** 0.90 * 0.95** 0.03
ZIRBHERIAE LA (%) 0.01 0.94** 0.98 ** 0.84 ™ 0.95** 0.03
FEREFAL R () 0.06 94.96 " 60.81 354.47 25.53 " 0.05
BB IR E () 2.15* 412.21* 19.39 * 2 057.93 ™ 60.04 " 0.11
FAERIR(%) 0.41~ 59.97 = 0.84 " 300.41 9.39 " 0.10
— AR AE IR (A) 0.13 45.21* 8.03** 198.42 ** 12.73 0.09
ZIRBAEFAL IR E () 0.88 ** 202.56 " 2.77% 1 054.80 ** 18.37* 0.02
— BRI AL IR AL L] (% ) 0.22 13.47 " 225" 67.03** 1.23* 0.07
TR EEEAER AR L] (% ) 0.10 13.89 ** 223" 69.50 ** 1.18* 0.09
— KRB AR () 0.01 0.01** 0.02** 0.02** 0.01** 0.00
TR () 0.05 ** 16.46 ** 17.27* 48.31* 5.44 % 0.00
SERLEL (R 0.12 211.06** 116.42* 883.87** 34.12* 0.06
RURLEL L) 1.89 42.85* 27.56** 153.63 ™ 13.58** 0.26
L5 (%) 0.08 33.96 ** 21.83 130.50 ** 7.84 ™ 0.04
FhiFHE (g) 0.71* 1.93* 1.54* 6.40* 0.62* 0.01
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Fig.2 Changes of spikelet NO. number per panicle treated with

regulators at different period
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Table 2 Effects of regulators treatment at different period on spikelet component per panicle

10 fb3m — UL — U AE E ] AR AL BRI AE L)
() (%) () (%)
CK 48.8+0.1b 37.6=0b 81.1x0.1c 62.420.1hc
I Eth 46.8£0.2d 37.1x0.2d 79.5+0.2d 62.9£0.1a
PPy 49.4x0.5a 37.50.2bc 82.3+0.1b 62.5+0.2hc
I Eth 46.5+0.1d 37.320.1cd 78.2£0.2¢ 62.7£0.1ab
PPy, 49.3£0.2a 37.3£0.1cd 82.9+0.1a 62.7£0.1ab
1 Eth 45.20.3¢ 38.8+0.2a 71.4x0.2f 61.2x0.2d
PPy 48.6+0.2h 37.7£0.4b 81.2x0c 62.30.3c
v Eth 44.7£0.1f 38.9£0.1a 70.3£0.3g 61.1x0.1d
PPy, 47.60.3¢ 37.4x0.2bcd 79.7+0.2d 62.60.2bc

AbEE Eth PPy CKAEERES T VIV VLK 2 o RBIECT A AN RN FiE R 25 5 B3 (P<0.05) .
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Table 3 Effects of regulators treatment at different period on spikelet differentiation per panicle

B4 b BRIAE AR —UHHE LR —WBUEEEL YA R —RBUEEL
() () LI %) () (%)
CK 196.8+0.5¢ 72.2+0.1f 36.7+0.lef 124.70.6¢ 63.4+0.1a
I Eth 215.1%4.7a 78.3+0.5b 36.4+0.8f 136.8+0.4a 63.6+1.6a
PPy, 207.5£0.3¢ 81.2+0.1a 39.1x0.1a 127.3£0.4e 61.4+0.2¢
I Eth 212.3£0.3b 77.6 +0.2¢ 36.6+0.1f 134.7£0.2b 63.4+0.1a
PPy, 202.4x1.3d 77.1£0.5¢d 38.1+0.2b 125.3+0.3f 61.9+0.3de
I Eth 209.1x1.5he 77.3£0.1c 37.00.3de 131.8+0.3¢ 63.0+0.3abc
PP,y 193.60.2f 73.3+0.2¢ 37.9+0.1bc 120.320.2g 62.2+0.2cde
I\ Eth 207.4+0.4¢ 76.8+0.2d 37.00.2de 130.6+0.3d 63.0+0.2abc
PP,y 189.5+0.8¢ 71.0+0.3g 37.5+0.3cd 118.5+0.3h 62.5+0.3bcd

AbBE Eth PPy (CKARFRESHI T 100V UL 2 T o RSB G AN TR)/ING SRR 25 5 0. 3% (P<0.05) .
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Table 4 Effects of PGRs treatment at different period on spikelet degeneration per panicle

s g RPUBRIEC  BUBRMR  UCRMOBUE  CWRMOEIE MR e
&) (%) BB BEECP) M%) RHEI(%)
CK 66.9+0.5f 34.0£0.3e 23.4+0.3f 43.6+0.2¢ 35.0+0.3ef 65.2+0.3a
I Eth 88.8+0.7b 41.3+0.6b 31.5+0.3b 57.3+0.4b 35.5+0.1e 64.6+0.1b
PP, 76.8+0.3d 37.0£0.1c 31.6+0.2b 45.2+0.4d 41.1£0.3a 58.9+0.3f
I Eth 87.6+0.4c¢ 41.3+0.2b 31.1x0.2¢ 56.5+0.2¢ 35.5+0.1e 64.5+0.1ab
PPy;; 70.2+0.3e 34.7+0.2d 27.8+0.3d 42.4+0.3f 39.6+0.4b 60.5+0.5¢
I Eth 92.5+0.8a 44.2+0.5a 32.1+0.5a 60.4+0.3a 34.7+0.2f 65.3£0.2a
PP 63.8+0.5g 33.0+0.3f 24.7+0.2e 39.1£0.4¢ 38.7+0.2¢ 61.3+0.2d
v Eth 92.4+0.7a 44.6+0.4a 32.1+0.5a 60.3+0.2a 34.8+0.3f 65.2+0.3a
PP, 62.2+0.6h 32.8+0.4f 23.4+0.3f 38.8+0.4h 37.6+0.2d 62.4£0.2¢

AbBE Eth PPy CKAEHEE T 10V IV LK 2 1. RIFIEC R AN R/NG SRE 3R 22 5 0.3 (P<0.05) .
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Fig.3 Changes of primary and secondary branches number of rice treated with regulators at different period
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Table 5 Effects of regulators treatment at different period on panicle traits in rice

i 40 b3 SR ChL) A% CHiL) G (%) TRB (g)
CK 118.6+0.2¢ 8.2+0.3e 93.5+0.2¢ 27.4+0.3a
I Eth 113.320.3e 12.1£0.3¢ 90.4+0.2¢ 27.2+0.3b
PP, 125.4£0.4a 2.4+0.2¢g 98.1+0.3a 27.6+0.3a
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Fig.4 The correlation between the number of spikelets per primary branch or secondary branch and the total number of spikelets, the

grain number in rice
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Table 6 Correlation coefficients among the main traits of panicle in rice
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