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Effects of continuous cropping on photosynthetic characteristics and
dry matter accumulation of broomcorn millet after heading stage

CUI Wen-wen, GAO Xiao-li, MA Rui-rui, YANG Qiu-ge, MA Shu-rong,
GAO Jin-feng, WANG Peng-ke, FENG Bai-li

(College of Agronomy/State Key Laboratory of Crop Stress Biology for Arid Areas,
Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] This study aimed to explore the specific impact of continuous cropping on
broomcorn millet growth,development and yield of grain formation,and investigate the physiological mech-
anisms of continuous cropping broomcorn millet. [Method]) “Neimi 5” was selected as test material with
two rotations:kidney bean crop rotation (CK) and continuous cropping. The photosynthetic characteristics
and chlorophyll content of the flag leaf,green leaf area of the main stem,and dry matter accumulation above
ground were measured and maturity yield monitor test was conducted in the mature period. [Result) (1)
Continuous cropping decreased flag leaf net photosynthesis (Pn) , the flag leaf chlorophyll content, the chlo-
rophyll b content and green leaf area of plants main stem of broomcorn millet, especially at heading stage
and flowering stage. (2) Continuous cropping increased aging process and the grain filling termination was
forced ahead, decreased plant dry matter accumulation quantity and grain yield. [Conclusion] The grain
yield of broomcorn millet decreased by continuous cropping was mainly due to the acceleration of aging
process and the decline in photosynthetic capacity.
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Table 1  Changes of the photosynthetic characteristics of flag leaf in broomcorn millet with continuous
cropping and rotation cropping after heading stage
o 7 fh g Wt AR/ ST/ Jalal CO; e/ W iR/ Ko R R/
(‘rowlalh ;m o Tre'llménl% (pmol e m™% « s 1) (molem ?+s 1) (pL« L7™H (mol*m ?+s 1)  (pmol » mmol 1)
. stag ¢ i Pn Gs Ci Tr WUE
i ] i CK 19.1540.37 a 0.32640.03 a 35245.18 a 6.854-0.09 b 2.8040.00 a
Heading AR CC 16.50+0.23 b 0.31640.03 a 338+1.39 a 8.28+0.15 a 1.9940.00 b
FF A8 #4E CK 24.4540.56 a 0.67140.01 a 425+3.53 a 5.3240.08 b 4.5940.01 a
Flowering AR CC 17.7740.33 b 0.523240.00 b 416412.78 a 6.6740.07 a 2.6740.00 b
L TTIN i 4E CK 20.08240.30 a 0.35340.03 a 31747.46 a 4.9440.05 a 4.0620.00 a
Early filling AR CC 15.984+0.17 b 0.31240.03 a 305+5.61 a 4.2840.10 a 3.7440.05 a
WIS i E CK 12.2340.11 a 0.134+0.03 a 210+10.17 a 3.8840.07 a 3.1540.01 a
Late filling A CC 10.1740.09 b 0.093+0.03 a 186+14.01 b 3.77%0.11 a 2.7020.00 a
| Ak CK 5.69+0.05 a 0.03340.03 a 163+3.54 a 2.74%+0.04 a 2.0840.00 a
Maturing JEE CC 6.0240.03 a 0.03140.03 a 159+4.17 a 2.7340.09 a 2.2140.00 a

TE : S BCT R AR A [R/NG 0 328 R 5E VR R (R AR BRI AE P=0. 05 K-F LAFfE 225 . FREA.

Note: Values followed by different lowercase letters within same column indicate significantly difference between continuous cropping and

rotation cropping at the same stage at the P=0. 05 levels. The same below.
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Table 2 Change of chlorophyll content of the flag leaf in broomcorn millet with continuous cropping and

rotation cropping after heading stage

2% at+b/ 2% % a 2% b R
o i i Rl S 5% a/b
Growth stage Treatments Chlorophyll Chlorophyll a Chlorophyll b Chlorophyll a/b
S 4E CK 3.1440.19 a 2.3740.05 a 0.776+0.01 a 3.0540.01 a
Heading EAE CC 2.72+0.11 b 2.004+0.03 b 0.7142£0.03 b 2.80+0.07 b
FF 4610 #4E CK 4.9240.23 a 3.8340.07 a 1.0840.05 a 3.5340.13 a
Flowering HEAE CC 3.084+0.14 b 2.3540.02 b 0.72740.04 b 3.2440.08 b
T e CK 3.2540.07 a 2.5540.08 a 0.77240.03 a 3.6640.12 a
Early filling R CC 3.114+0.12 a 2.3340.03 b 0.69640.01 b 3.0240.08 b
WS #4E CK 2.20+0.16 a 1.5640.01 a 0.63040.01 a 2.5740.05 a
Late filling % AHE CC 1.91£0.10 b 1.3840.01 a 0.5404-0.01 b 2.4740.03 a
TR Ak CK 1.2840.01 a 0.89+0.00 a 0.390220.00 a 2.3240.02 a
Maturing EAE CC 0.79+0.00 b 0.55+0.00 a 0.239+0.01b 2.314+0.01 a
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Fig. 1

Changes of the green leaf area of broomcorn millet plants main stem with continuous cropping and

rotation cropping after heading stage

1. Heading; Il . Flowering; [l . Early filling; IV. Late filling; V. Maturing; Values followed by different small letters within

a stage are significantly different at the P=0. 05 levels respectively. The same as below

2.2 EEMEFE&M EFTYURBVEENHIE
AW FE AR T A6 8 R A R S

ST A5 ) 25 A0 B EE T AR R A R LI 2,

50 —m—#E CK; 2

—e— % 1{E CC

40}

30F

20

T B B #/g Dry matter

I 1I 11 v \%
A B Growth stage

B2 BEAERERAE ST BE i B R bk
H B B R AR A
Fig. 2 Changes of the dry matter accumulation of broomcorn
millet plants above ground with continuous cropping

and rotation cropping after heading stage
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Table 3 Changes of broomcorn millet production and its components with continuous cropping and rotation cropping

KPR it/ . F R REES FHEK/em TR i/ g
iyl — R/ em . . K .
- (kg « hm™?%) . Nodes of Panicle number Main panicle 1 000-grain
Treatments . Height . .
Yield main stem of stems length weight
#4E CK 2 874.3+33.5a 132.7+2.1a 3.84+0.4 a 7.04+0.4 a 39.9+1.9 a 7.951 340.005 9 a
#EAE CC 2299.2+28.6b 118.9+1.9 b 4.0+0.2 a 6.71+0.5 a 34.3+2.3 b 7.170 04+0.015 2 b
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