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Effect of different plastic mulching patterns on photosynthetic
characteristics, yield, and water use efficiency of hybrid millet

JIANG Jing-wei'?, DONG Bao-di*, SI Fu-yan*, WANG Xiao-ming’, ZHANG Qiu-ying®, SHI Chang-hai’,
QIAO Yun-zhou?, LIU Yue-yan®, LI Quan-qi', LIU Meng-yu*
(1. Water conservancy and Civil engineering colleges , Shandong Agricultural University , Taian, Shandong 271018, China;
2. Center for Agriculiural Research , Institute of Genetics and Development Biology , Chinese Academy of Sciences ;
Hebei Key Laboratory of Water saving Agriculture ; Key Laboratory of Agriculture Water Resources, Chinese Academy of Sciences ,
Shijiazhuang , Hebei 050021, China; 3. Institute of Millet , Zhangjiakou Academy of Agricultural Science , Zhangjiakou 075000)

Abstract: The experiment was conducted at Xuanhua Station of Zhangjiakou Academy of Agricultural Science(115°
3’N, 40°63'E), with the aims of investigating the effect of different plastic mulching patterns on photosynthesis, grain
yield, and water use efficiency in hybrid millet “Zhang 3”. Four treatments were performed, including flat planting and
no mulching, full mulching and flat planting, no mulching and furrow seeding, and ridge mulching and furrow seeding.
Compared with no mulching, the yield was increased by 13.25% and 6.64% , leaf water potential by 0.16 MPa and
0.09 MPa, photosynthetic rate by 10.87% and 15.69% , transpiration rate by 8.5% and 15.95% , stomatal conduc-
tance by 0.0092 and 0.0284 mol*m~2+s~', and water use efficiency of leaf by 13.80% and 1.80% for plastic
mulching in normal and furrow planting patterns, respectively. The results indicated that plastic mulching could improve
the plant water status, as well as increase the leaf water potential and chlorophyll content, thus maintaining higher leaves

physiological activity, increasing the water use efficiency, and achieving a significant higher grain yield. The promoting
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effect on yield in full mulching and normal planting patterns was better than those in the other three patterns.

Keywords: hybrid millet; plastic mulching; physiological characteristics; water use efficiency; yield
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Fig.1 Daily rainfall distribution during the hybrid millet Zhang growing season at the experimental station in Zhangjiakou, Hebei
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Fig.3 Effect of different mulching patterns on leaf water potential

2.3 AEBEMEAAIKFEASMHZE SPAD H
A
eSS is ALpnc (DR S E N2 T i
b FEAOERER F YR I 4 WA, R
FiviE 5 20T 5K 2848 1 SPAD fH 52 3K - L% il > 22
NETA R > JCRETARE > 3t A

68.0

66.0 ab ab
e Ll

T1 T2 T3 T4
Ak B Treatments

4 AEBHIEHEXS SPAD EHI 20T
Fig.4  Effect of different mulching patterns on SPAD values



5 6 4] LA IR T X A SR O AR L i MK GRS R 157
2.4 AEEBEERENAGER ZBER SIS KEGIOUEERGW7 4 T —EREN. &9 Nl

EANM 7k 43 F AR A #0E

HAERXEY ™= g mAR K, 2EWAK
KA T R 808 B L, A
90% LA -3k B A UG e A Ve A - 19 28 1
KR RIE R EER . fER AR R h kI
FRUE M) 11:00 2247 BB Bt 647 L. i I&l S
R Y, 78 05 i Ak T ) 7 R 45 W 6 A R W 3
1o AN i b AR L T R A A 2 O G R R A
TR FP R 1 10. 87 % , 2 55 1) A 4 TG JEE 900 A 42 155
15.69% o & 6 H1, T HEEE i 11 7K 2 75 2 10 Sl R A i
HOF- B B = 8. 5% , 2B R VA R B TG IS I AR
15.95% (B ERARE ., LT A AP 8 2% 5
AeEE T,

I 7K 23 R FRCR Rle R 5 25 1 R Y L
{8, [l 8 FIE 1 HERE ol 450 8 1~ 7K o3 1) FH AR 3
PE 13.80% , 225735 B /K s 2B AE S TC YA R
e 1.80% , 2 AR E . SMAE , R 35 AL
SR I 7K 3 R IR i T AN e A 3

220

N

a

—_ —_ — 3%}
-~ (=} [ (=}
[} [} [} f=}

o

Photosynthetic rate

—
|58}
[}

64 3 #/(umol » m”

—_
f=}
f=}

T1 T2 T3 T4
Ak B Treatments

5 AREBERMEAXNEGEER

Fig.5 Photosynthetic rate under different mulching patterns
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Fig.6  Transpiration rate under different mulching patterns

2.5 AREEHEEMAAEE EBEEATLY
A

SRS R Y, Y 5 1 5 WO 2 B P
T iP5, ML 45 4 FT A B0,

TR G R H AR, A Al 4b BE A 5K A 4O
AR EKEY HBTE 11:00 A2 47, 22 By A Ak 3
kA B LA Rt i, B 18.98 pmol -m ™2+ 571
ZERE VRNV BERE A 11:00 (1064 3R 450 8 M 7
FITG R 76 A8 43 ) 388 i 1. 85 pmol * m=2 = s 1Al 2. 57
pmol-m™2-s~ 1 BT, MR 55 1 IR AR RO
B R B RS RS . KI7 200, AL
RSOt A H AR H AT 18 22 5 3k .3 K
Vo MR SR e —EFRIE B T IKRRB DL A
K, ARTIHAUFIRER, HokAa 1w 58 5E
FEAi

018 a a
016 i

0.14

0.12 a

0.10
0.08
0.06
0.04
0.02
0.00

em2e SJ)

/(mol *m
Stomatal conductance

52

AL

Tl T2 T3 T4
Kb B Treatments

B7 AREEBEHEARXNSILSE
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Fig.8 Water use efficiency of leaf under different mulching patterns
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Table 1 Correlation coefficients between physiological characteristics and leaf water use efficiency
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Relationship between water use efficiency and yield
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