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Compensation effect of rewatering on the growth of
broomcorn millet under water stress

ZHAO Wei-jie, LI Cui, CHAO Gui-mei, LIU Feng-qin,
ZHANG Dong-gi, GAO Xiao-li, FENG Bai-li"
(College of Agronomy/State Key Laboratory of Crop Stress Biology for Arid Areas,
Northwest A & F University, Yangling 712100, China)

Abstract The aim of this paper is to study the effects of rewatering on the leaf senescence mechanism and active
oxygen metabolic characteristics of broomcorn millet after water stress, thus to provide a theoretical basis for water
saving cultivation technigues of broomcorn millet. Using Yumi 2 as the material,a pot experiment was conducted. It was
found that as the stress level intensified and the stress time prolonged, the leaves of broomcorn millet aged from the
bottom to the top, the contents of chlorophyll and soluble protein. and the activities of SOD and POD of the leaves
gradually decreased, while the content of MDA continuously increased. Rewatering at the jointing stage after moderate
water stress showed an over-compensation effect which was characterized by the contents of chlorophyll, soluble
protein and the activities of SOD and POD of the top three leaves of broomcorn millet that were 7.65% ,4.20% ,5.30%
and 3.52% higher than CK respectively. Rewatering at the flowering stage after moderate water stress had a contour
compensation effect on these indexes. Rewatering at the jointing stage after severe water stress had a partial
compensation effect on the activities of SOD and POD of the top three leaves,and had a contour compensation effect on

the contents of chlorophyll, soluble protein and MDA of the top three leaves, while the compensation effect on these
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indexes of rewatering at the flowering stage after severe water stress was not significant. According to the results of the

correlative analysis, there were high significant positive correlations between the yield and the contents of chlorophyll

and soluble protein and the SOD activity,a significant positive correlation between the yield and the POD activity,and a

significant negative correlation between the yield and MDA content of the tested leaves of mature period. Therefore, it

can be concluded that rewatering at the jointing stage after moderate water stress had the best compensation effect on

broomcorn millet.

Key words broomcorn millet; rewatering; water stress; leaf senescence; protective enzyme activity
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Table 2 Graded assessment of a compensation effect of rewatering on the physiological characters of

broomcorn millet after water stress

AR E X

Definition of compensation effect

Ak AR AR Bk R AR AR B O &R

Relationship between treatment and control

A B

Compensation effect

4N Over compensation
455 M Contour compensation
W4y #M3 Partial compensation

Jo#MME: No-compensation

i E #Mz Injury compensation

QT/QC>1 >100
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QT/QC<1 <100
AQT/AQC=0 =0
AQT/AQC<C0 <0

QT K& KJE AL BLE bride s QC X BRES AR s AQT g /K AL BEAE bR AL 3 s AQC Sy X R 45 A A2 AL 4k

Note: QT refer treatments after rewater; QC refers control; AQT refer changes of treatments after rewater; AQC refer

changes of CK.
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Table 8 Effect of rewatering on the yield of broomcorn millet

Ak ¥ FEE/ (Rl /4D %/ OB/ D ThH /g Fra/(g/H)
Treatments Ears per pot Grains per ear 1 000-grain weight Yield (g/pot)

T1 12 192.2+18. 3 aAB 8.8340.08 bcAB 20.3744.21 abAB

T2 12 111412.4 bBC 8.4740. 39 deBC 11.2841. 66 cdC

T3 12 216417.8 aA 9.25+0. 24 aA 23.9742.54 aA

T4 12 151.4£20. 3 abABC 8.85+0.14 bAB 15.73£2.56 beBC

TS 12 96.2+8.9 bC 8.2140.23 eC 9.4641.46 dC

T6 12 154.4414. 6 abABC 8.88+0.33 bAB 16.457+3. 35 bcABC

T7 12 103.6+12.1 bBC 8.51£0.25 ¢dBC 10.6141.52 cdC

T B R AR R KNG FRER IR 22 5435 0. 01 100,05 I F K,

Note: Values followed by a different common and capital letter mean significant difference at 0. 05 and 0. 01 probability levels.

R MREBEERSIKENMEXYE

Table 9 Correlation between seed yield and physiological indicators of broomcorn millet
PEAR s &% R AEEEAR JdE Y R 48 ) I AL il
Character Seeds yield Chl SP POD SOD
M2 2% Chl 0.94™ 1
AL AR i SP 0.92" 0.91" 1
o E kY POD 0.80" 0.78" 0.95™ 1
A b B L g SOD 0.91™ 0.86™ 0.98™ 0.93™ 1
N MDA —0.82" —0.90™ —0.85" —0.75" —0.74"

e FR 0,05 BFEKT; «x FIR 0.01 BEKTF,

Note: * Significant at the 0. 05 probability level; ** Significant at the 0. 01 probability level.

3 i

1)SODPOD S§AE Jy B 48 1 P 48 B KL% 248 g
B 22 45495 T A T 2R 46 6 Bt 3 A B v ) 1 R ik
ZEIAAMTEM . R, TR R0 7 %
WBE ST HLR A 15 it e 8 S R v A AR B R
G235 VB L DR R o AR AR T L (RS AT
R A A B0 m R ) B KGR R 4 L 4 4
JHL A £ SR 8 7K R AR — AN 25 5 e 0T L i 20 21
SR it DT 200 255 4 A 5 7K B S B0 32 TR
MR AR ST 45 SRR W K 43 W 38 RIS T BB 7
M iE R E S L AT PR B B i L SOD fil POD
TP S LR AR 52 Bt 7K 4 P 300 R 1 ) R g 3 s
V) P14 A2 A 17T 3 A, AN ) 30 2 4R 1 A A50TR B  n e JAE
TR EE., AR KA AT 3 W K
XFBE F i R bR R T R R A = L SOD
M POD {4 B 1 42 s = 28 T AN R T
AEIA 52 7K 7 A B A MK 5 7 B K Ay b e SR
PR WK 7 A A R RO S T AR A K ) R A
FORARB G, ml WA B AR KA R b, 5l 2 Y i

B V504 P (% b i 0% 0 AT s v R P R A R
5 b T I T T AECRT 4 R AN LA R 1 B B R
T3 AR B[] K G Foik 38 50T A6 J5 A2 K ) AR 4 1R P £
P 2R G0 0 15 00 FF- 4 32 3 8% R, SOD L POD {1 B
SCH R SR AR IR 23 401k 1) BE 7 Uk 55, i T 1 A
FRZ i3 2 I ] SR Aok 40 A 7 32 o A A BB 1 45475
R S 199 52 KR FLAM R A AS B

2) R A R B AR b B B K A3 T 38 TR
MDA & &2 , MDA 5 5 {16 2 52 W 41 it 58 i 2
AR AE FH iR 555 R 5 A 0 R AR Y R BEAR AR . AR
P AR T B KOG b B K A3 T R BE T
MDA & 8 7= A2 T 8 A RN, X 8 B K 43 i 36 7=
A: T A S AMEERRONE 5 FF AR T B K 4 8 2K L R
TP MDA S S5% M #2255, 54 T 5
MR o T FE B K 43 W3l 7 A T A A MEE RN
AL AE T BE K Gy il ae 2 F T 4R I B K BE T
TR T — 2 Wt 52 HIL D £ 47 il 2R G T M 4 R AR
e K o b B T PR A R R R s T 4
IE0 B g 1 ok AR A A8 A o 05 905 P AR AR i Ak T — s O
PR A S DT BEEAES 1 J5 07 A S A B R 2 5 i 3
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g R R E R, Ko Wraa 2K E . TR
F 5 & & . SOD il POD I #£ 317 i, MDA 5 & (1) )
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HEFFRLHE R B A
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