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Effects of paclobutrazol and ethephon on photosynthetic
characteristics and yield of ‘Zhangza Gu 10’

YU Bingxing, WANG Hongfu™ , YANG Jing. DUAN Hongkai, WANG Yuyun, LI Zhi
(College of Agronomy, Shanxi Agricultural University, Taigu 030801, China)

Abstract In order to study the effects of paclobutrazol and ethephon on photosynthetic characteristics and yield of
foxtail millet. Millet cultivar ‘Zhangza Gu 10’ was taken as the research object. Paclobutrazol and ethephon were
sprayed on the leaves of millet at different growth stages under random block design. Main agronomic traits including the
SPAD value, photosynthetic parameters and yield of millet were measured, and the effects of single application and
interaction of two plant growth regulators were compared. The results showed that the plant height of foxtail millet
decreased significantly under the single application of paclobutrazol and ethephon. It reached the minimum value under

A, treatment. The plant height decreased by 4.61% ; Stem diameter increased significantly; The thicknesses of first,
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second and third section of the base respectively increased by 11.30%, 13. 26% and 14. 44% ; Leaf area also
increased by 11.76% . The SPAD value, net photosynthetic rate, transpiration rate and stomatal conductance of foxtail
millet leaves increased significantly,and reached the maximum under the treatment of A, , which increased respectively
by 6.81% ,22.85% ,18.78% and 3.48% , while the intercellular CO, concentration decreased by 6.84% compared
with the control. Except the panicle length and panicle code number, panicle diameter, panicle weight, panicle grain
weight and yield were significantly different to those of the control. Among which, the panicle diameter was the best
under A; treatment, the panicle weight, panicle grain weight and yield were the largest under B, treatment, which
increased respectively by 14.10% ,11.75% and 11.09% compared with the control. The plant height of foxtail millet
under the interaction of paclobutrazol and ethephon reached the minimum value under A,B, treatment, which was
significantly reduced by 6.05% compared with the control. The stem diameter reached the maximum value under A, B,
treatment. The internode diameter of first, second and third section of the base increased by 11.96% , 15. 88% and
14.00% compared with the control. The leaf area was also the largest under A;B, treatment, which increased by
13. 11% . The SPAD value, net photosynthetic rate, transpiration rate and stomatal conductance of foxtail millet leaves
reached the maximum under the treatment of A;B,, which increased by 8. 37%,49.41%,22.64% and 10. 75%
respectively. The intercellular CO, concentration was significantly lower than that of the control group by 8. 14% . Except
the panicle length and panicle number, the panicle diameter, panicle weight, panicle grain weight and yield had
significant changes compared with the control. Among which, the panicle diameter was the best under A,B, treatment,
panicle weight, panicle grain weight and yield were the best under A;B, and A, B, treatment, which increased 20.87 % ,
18.72% and 20.73% and 15.60% ,16. 11% and 16.82% respectively. The panicle grain weight and yield of millet
treated with A;B; and A;B; were significantly lower than those of the control, which decreased by 5.54% ,6.58% ,
7.73% and 8. 81% respectively. The results showed that the interaction effect of the two regulators was more
significant than that of single application. It was most suitable to spray 400 mg/L ethephon at heading stage after
spraying 300 mg/L paclobutrazol before jointing stage or at jointing stage of millet. However, after spraying paclobutrazol at
booting stage,topdressing ethephon at booting stage or filling stage would decrease panicle grain weight and yield.

Keywords foxtail millet; paclobutrazol; ethephon; SPAD value; photosynthetic parameters; yield
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Table 1 Effects of paclobutrazol and ethephon alone on plant height,stem diameter and leaf area of millet

b 3 RS /em ZEH/cm Stem diameter I T8 FH / cm®
Treatment Plant height N1 N2 N3 Leaf area
CK 164.83411.93 ab 1.1540.01d 0.98+0.04 d 0.90+0.08 d 109.02+11.35 ¢
A, 157.224+7.33 ¢ 1.284+0.01 a 1.11£0.01 a 1.03+£0.07 a 121.85+14.05 a
A, 159.00+5.58 ¢ 1.25%+0.16 ab 1.09+0. 05 ab 0.9940.06 b 120.7748.84 a
A; 162.33410.43 b 1.197£0.02 ¢ 1.02#£0.03 ¢ 0.91%0.04 d 113.234+1.17 b
B, 160.4741.33 be 1.24+0.02 b 1.07£0.10 b 0.98+0.12 be 116.484+2.29 b
B, 162.23+8.25 b 1.2240.05 be 1.06+0.06 b 0.95+0.20 ¢ 115.44+3.80 b
B; 165.6543.23 a 1.15+0.10d 0.9640.01d 0.8840.07 d 107.23411.43 ¢

T AT AT (280D 5 Ay BT Ay L ZP R By A BH (LR AD s By HAS T By HESK M. N1, R — s N2, S sE
T NSLETRH = . RPN FNE TR IR AR A R Wit I 25 b 3 B A 3 M 22 5 (P<<0. 05) . R ],
Note: A, before jointing stage (paclobutrazol) ; A, ,jointing stage; As , booting stage; By , booting stage (Ethephon) ; B, , heading

stage; By, grain filling stage. N1,base first section; N2,base second section; N3, base third section. The different lowercase

letters in the table indicate significant differences between treatments at different spraying periods (P<Z0. 05). The same

below.
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Table 2 Effects of paclobutrazol and ethephon interaction on plant height,stem diameter and leafl area of millet

hb 3 ¥ /em 254 /cm Stem diameter I 1] A / em?
Treatment Plant height N1 N2 N3 Leaf area
CK 163.93+1.86 ab 1.1740.03 cd 1.0740.03 cd 1.0040. 02 bed 109.40+1.09 e
A B, 160.33+2.85 abed 1.2340.02 b 1.16+0.05 b 1.06+0.02 be 117.1241.60 cd
A B, 154.0043.46 d 1.3140.03 a 1.2440.03 a 1.1440.03 a 123.75+1.27 a
A B, 155. 67=+1. 45 bed 1.24=+0.01 ab 1.17=£0.01 ab 1.074£0.07 ab 118.83+5.91 be
A, B 154.334+2.91 cd 1.27+0.01 ab 1.20+0.07 ab 1.10+£0.01 ab 123.4940.96 a
A, B, 154.504+2.75 cd 1.2640.02 ab 1.1940.02 ab 1.0940.02 ab 120.57+3.63 ab
A, Bs 160. 6742, 60 abed 1.23+0.03 be 1.16=£0.03 be 1.06=+0. 00 be 116.92+1. 44 cd
A; B, 165.334+2.91 a 1.1540.02 d 1.0840.02 d 0.99+0.01d 109.02+7.43 e
As B, 163. 0043, 46 abc 1.2140.02 bed 1.1440.02 bed 1.05%£0. 04 bed 114.304£0. 76 de
A;B; 164.6740.67 a 1.16£0.01 d 1.09+0.08 d 1.00£0.03 cd 109.4340.77 e
AbFRAN  HAh 2 B B 4 M R SPAD {H 34 A fir 14 60 .
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Effect of paclobutrazol and ethephon

alone on SPAD value of millet leaves



509 KBS 2R ORI kA2 10 506 A R BT B 1 R 21

o i P T G fI G ¥ 2 2 B8 HLE b B35

- R KA BT P T, R G 3 4E A 439 F ik )

gl = B A 5% IO H S B3 22, 859,18, 78 % A

= e 1 g . 3.48%, HAFIRE %R, C WL 5 AL IS 47

® wl K P S BR B, A HEAN  Fofb A A B C A A BT

£ g We.fe A, AbFE T ik B 80 (. Bou IR B (S
E K 6.84%,

S ' 2 i J 4 7 T A b BRGS0 1 P, LT LG

[ P s WG A WA B . 2 4 AT A )

B2 SHW.ZHEANEENSEFHH SPAD EH N
Fig. 2 Effects of paclobutrazol and ethephon interaction

on the SPAD value of millet leaves
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Table 3 Effects of paclobutrazol and ethephon alone on photosynthetic parameters of millet
e HOLa R/ 7N A/ SALRE/ L] CO, HefE/

Treatment (pmol/(m* « s)) (mmol/(m’® * s)) (mmol/(m’ « s)) (pzmol/mol)

P, T, G. G
CK 18.8841.20 ¢ 3.6740.33 be 131.71+2.23 d 158.85+1.20 b
Ay 20.44+1.20 b 4,05+0.05 ab 133.95+5.17 be 153.65+2.63 d
A, 22.31+2.58 a 4,3040.52 a 136.3047.81 a 149.631+4.75 e
A, 19.38=2. 60 bc 3.77%0. 30 be 133.21+1. 40 bed 156.07+7.24 ¢
B, 18.164+1.73 ¢ 3.62+0.43 ¢ 131.6441.65d 160.6345.18 a
B, 20.224+0.95 b 3.7940. 20 be 134.63+4.65 b 153.63+3.38 d
B, 19.2940.62 be 3.68740.09 be 132.61+3.42 cd 157.20+2.40 ¢
R4 ZHR ZHEMNEEXNBFRLESHBEG

Table 4 Effects of paclobutrazol and ethephon interaction on photosynthetic parameters of millet
. Holt G R/ F I A/ %?Lg‘rrﬁ/ Maral CO, HejE/

Treatment (pmol/(m® + $))  (mmol/(m* « s)) (mmol/(m’ + s)) (pmol/moD)

P, T, G, G

CK 17.0641. 26 de 3.714+0.05 ¢ 131.72+3.26 d 160.09+2.36 b
A, B, 19.8740.58 cde 4.084+0.12 b 131.3145.78 d 160.744+4.15 b
A B, 25.4940.96 a 4,5540.10 a 144.25+0.98 a 147.06+3.33 ¢
A B, 20.39+1.17 cd 4.16+0.36 b 132.90+2.86 d 158.05+6.35 b
A, B 22.0942.22 be 4.21£0.09 b 137.44+7.15 be 149.38+4.26 ¢
Ay B, 23.747+0.69 ab 4,414+0.22 a 139.23+1.63 b 148.24+1.10 ¢
A, B; 20.09+0. 32 cde 4,11£0.03 b 132.8146.23 d 158.644+1.15 b
A By 16.91+1.42 ¢ 3.68+0.42 ¢ 130.224+1.11d 165.4940.98 a
A; B, 20.64740. 24 be 4.17£0.09 b 133.94+1.39 cd 157.75+4.48 b
A; B, 17.05240. 99 de 3.70£0.05 ¢ 130.38+2.20 d 164.07+1.16 a
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Table 5 Effect of paclobutrazol and ethephon alone on the main agronomic traita related to yield of millet
K /em FML/mm M /g TR 5L TR /g
Ak # . . . . . . 77/ (kg/hm?)
Panicle Panicle Panicle Panicle code Grain weight
Treatment ) Yield
length diameter weight number of panicle
CK 29.034+1.70 ab 32.86+0. 30 be 36.5440.39 ¢ 116£5.68 a 29.3440.39 ¢ 4 522.67459.99 ¢
A, 26.464+0.17 b 34.5740.85 a 36.6610.23 ¢ 109+£5.18 a 29.4640.23 ¢ 4 532.13%35.38 ¢
A, 26.5240.36 b 33.104+0.56 b 38.84+0.32 b 112£2.28 a 31.31%+0.52 b 4 816.73£79.99 b
As 28.654+1.54 ab 32.77%£0.50 be 36.4540.21 ¢ 115+2.56 a 29.2540.21 ¢ 4 499.82432.31 ¢
B, 30.71£0.64 a 31.5240.40 ¢ 36.1240.53 ¢ 116£4.71 a 28.9140.53 ¢ 4 447.51481.54 ¢
B, 27.30%+0.22 b 33.0440.42 b 40.99+0.34 a 11442.54 a 32.7940.34 a 5024.41452.31 a
B; 29.484+1.26 ab 31.57£0.70 ¢ 37.3340.54 ¢ 116+£2.20 a 30.1340.54 ¢ 4 635.19483.07 ¢
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Table 6 Effect of paclobutrazol and ethephon interaction on the main agronomic traita related to yield of millet
i K/ em %*ﬂ{mm ?%i/g %ﬁ’%%ﬂ( *%ﬁi/g 8/ Cg/hm?)
Treatment Panicle Panicle Panicle Panicle code Grain weight Vield
length diameter weight number of panicle
CK 28.89+0.57 be  32.10%+0.32 de 36.7640.42 cde 114+1.75ab 29.16+0.06 b 4 552.97+82.35b
A, B, 27.124+1.26 bec  32.854+0.99 d 37.074+1.69 cde 113+2.33 ab 29.75+0.75 b 4 686.74+23.63 b
A B, 25.88+0.87 c 36.56+0.23 a 43.187+0.25 a 118+1.32 a 34.624+0.56 a 5 496.94+64.25 a
A, Bs 26.97+1.16 bc  33.25%+0.23 cd 38.0940.26 cd 115+2.35a 30.55+0.23 b 4 809.81448.25 b
A, B, 26.4640.29 bec  35.5940.25 ab 39.7540.13 bc 1174+4.74 a 31.05+0.19 b 4 886.73+36.52 b
A, B, 26.7540.86 bc 34.3640.64 bc 41.5640.42 ab 1154+3.23 a 33.86+0.16 a 5319.02465.23 a
Ay Bs 27.23+2.46 bc  32.66+0.46 de 37.6841.36 cde 111+1.91 ab 30.00%£0.96 b 4 725.20£23.63 b
A; B 31.8540.85 a 31.01%0.16 ¢ 34.60+1.99 e 109+5.34 b 26.59+0.52 ¢ 4 200.61446.59 ¢
Ay B, 27.9141.59 be  32.0240.75 de 38.53741.03 bc 11144.63 ab 30.85 #0.99 b 4 855.96+86.53 b
A;B; 29.32+0.76 b 31.06+0.02 e 35.66+0.65de 110+2.99 ab 27.2440.99 ¢ 4 300.60+86.26 ¢
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Table 7 Correlation analysis of yield and SPAD value and photosynthetic parameters

)tt

Parameter Y x x o X
X, 0.73"
X, 0.96" 0.65"
X; 0.95™ 0.69" 0.98™
X, 0.92* 0.55 0.94" 0.87"
X —0.94" —0.67" —0.94" —0.89" —0.95"

Y, 74 X0 SPAD {5 X O B (P 5 X AR B R (T) 5 X AL R BE (GO 5 X5
faial COz WeBE(CH . * FRAF S EEAE 0. 05 /K P 22 5 W3« IR AR S 8w 18

0.01 /KW FEREE.

Note:Y, yield; X1, SPAD value; X, net photosynthetic rate ( P,); X3, transpiration rate

(T,); Xy,stomatal conductance (G,) ; X5 ,intercellular CO; concentration respectively

(Ci). * indicates significant difference at 0. 05 level. % indicates significant difference

at 0. 01 level.
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