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Fig- 1 Diurnal variations of photosynthetic rate and transpiration rate at

elongation stage of summer maize under different siol moisture treatments
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Fig- 2 Diurnal variations of stomotal conductance
at elongation stage of summer maize under

different soil moisture treatments
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Fig- 3 Diurnal variations of leaf water potential and cell sap concentration at

elongation stage of summer maize under different soil moisture treatments
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of summer maize under different treatments
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Table 1 The leaf water use efficiency (LWUE) at elongation stage of
summer maize under different moisture treatments

b MAERT Time Ea

Treatment 7: 00 8: 00 9: 00 10 00 11: 30 13+ 00 15: 00 16: 00 17 00  18: 00 Average

T 80 13 18 267 33l 330 301 252 153 110 038 2 10

T -70 Q9 230 29 33 33 29 262 232 191 Q87 2 36

T -60 120 18 228 32 270 28 20l 217 129 Q65 2 03

T 50 Q62 18 23 294 270 268 167 19 150 104 193
222 stRARSAREEREE TR XA I B IR BT, SR FRER LR Po
TEVIR L & R AN HR bR 32 L HOK Y B0 ATr SRR B A2 AFE, NI LWUE 132



5 1 RRH 55 AN [ 3K 73 AR RS B 0K Fro'e & S R PR YERY RO 93

A R SR R K R AR SN
T, biE LIRS B R RN, LWUE 5 PAR
B FHSCAE I AR A i 34,

SEFETHEW, BER 208, ANEGEE FXF
LWUE A2 R A —FE, AR AE(T R K S 5%
FFLWUE 546 H 35m 5 2% 03 IEAHSE, 5
HESLWNTF(T RH V) AHSCHEARRZE, AT,

x® 2 FELEEERHAKSFAYESSKREAFENEXRY
Table 2 Correlation coefficients between leaf water use efficiency of

summer maize and meteorological factors

. == L e ~ .
IS EAAHRY PAR iy R T o JHXRBE RH SRV
Treatment [ Hnol( m 2, s) ] r terrﬂlé)erature e atlveo umidity Wind spee
(*~) (%) (m/s)

T -80 0 9391~ — 0 0539 0 0220 0 0582

T -70 0 9128~ 0 1450 — 0 1854 0 2683

T -60 0 8519 " 0 0627 = 0 0972 0 1489

T -50 0 8494* " 0 1931 — 0 2288 0 2889

T R x xR 0 01 BEIKT-, Note: * * indicates significant at O Olprobability level-

SR, LWUE 5 PAR 6] 5% R F-AS 2 A7 H 0
Bk R, FIHAAR A H EEANLWUE S5PAR
TS, 5RIR i e R TIR SAnEE 3,

¢ T-80 o T70
A T60 o T-50
- BIRK (T-50) -vvne LR (T-70)
Multinomial (T-50) Multinomial (T-70)
FWMA (T-80) —--—- LHR (T-60)
40 [ Multinomial (T-80) Multinomial (T-60)
35 ‘
3.0

|
25+

( 1 mol/mmol)

w5 K 4y R R B LWUE
Leaf water use efficiency

0.0
0 200 400 600 800 1000 1200 1400 1600
K EHUMEA PAR

Photosynthetically active radiation
[1 mol /(m® « 5)]

B > FRLEAIZRGETEERNFKSFIA
BESEEHEHBRHHXR
Fig- © Relationship between leaf water use efficiency

of summer maize and photosynthetic active radiation

Bl 5S8R, 4PAR KT 1 400 Mol /(m - ) B,
T -704 ¥ ¢ LWUE & =, % PAR fkF 700
Hnol/(m”« s) B, T -804bFE 5T -S040 ¥ A LWUE
F24, ARG 24PAR 1T 600 Mnol/(m - s) B, T -
T04bFE 5T -604bFEE A LWUE 224K, g
T HE AT 4 PAR T 1400 Mnol/(m” -« )
BF, T -S804MEMLWUE femr, HAFEEPAR AN
SR LE N A R A, K R R oK

LWUE 5PAR BIAHCHEA F IR 20, B 30]
DLE & S OK A R FER, 2 K LWUE 5
PAR MIMHRRECH — A B ARE = EMR 2t
2, X4 3K s B K (T 70 2R EEE (T -
60 B, HoAH e RECRAE AL, T 604078 T -S040
f LWUE 5 PAR MR EEZR ALK HE
LWUE A% KB H PAR 22 580K H 3K
EEGE K, HLWUE i3 & K{ER ZK PAR 1H
#ARE[= 1 700 Mnol/(m "+ 5) 1 TEL R ZHHE L
T, XFER PAR AEAEBAE], B F@E HAK S M S
firapAbEE, HLWUE 85 KA PAR 7£ 1 200
Mnol/(m” « s) 2247, AERE BRI R A S HBAE LK B
FIPAR {H, It TEEH K A4 T, E EAKRERZL
A DERERIK S (AR LWUE &,

223 FgRKFHRyARZE FFRKCFRIK
SRR RCRIG B AERE Im K BTRE AR P B0 2 5%
PR, BT RAR R E rE E RE A FEK
B, AR R B KA 7K 2 I 2CR 2 K IR
KA B bR, ASFE AR E T KFE/K &R H fE]
KB T R EORAS(R 4, B ATTHL T 7040
HR R R, T SO FE K Bfok, T 60402
B WUE fx&, T -804b 3 WUE #1%; H Duncan
HEMMEEVL(SSR) R B ] LA, T 8043 5T -70
WFRRIA T EE R AR E, (A BN S HE AR H 8
PR ZERIIRE] T B SR B KT & b B ] Y
FEKE 2= FAEE] T B iR B /K 20034ET -
704b3 T -604b2 T S04 Z MHWUE Z7A
3%, 200448 T -T04b B 5T 60403 T -504h 3 [H]
WUE f 2 F &8 7 8 KFE, T 70, T -60,T -50
51 -804bHE 8] 2 7R 8 TR AKCE S Bk
AT, 80 BART BAR L (H L WU E A AR, X4



94

TR

% 205

AR, FIE, N BACFMWUE kEia%5  WosHBIRKER 70%,
S8, B R K 7 A 3 L SR o FE R T BRAE AR

&3 FRALEASZRGTEERHAKSFRAYEESLEENRIHIXR

Table 3 Relationship between leaf water use efficiency of summer maize and photosynthetic active radiation

LWUE i KBfAYPAR

Trestment Regrescion squation Correlon cofficen, PAR 3 LVUE s maximun
T -80 LWUE=—6 0X 100 /pgAR*+ 0 0024 R+ O 4187 0 9457~ 2416. 7
T -70 LWUE=—2 0X 100% AR >+ 0 0047pA R+ O 1674 0 9612" 1175 0
T -60 LWUE=—2 0X 100% 4 R >+ 0 00pg R+ O 1218 0 8761~ 1250 0
T -50 LWUE=—10X 100 %4 R >+ 0 0034pg R+ O 3581 0 8876 * 1700 0

W R % F0R 0 01 BE KT, Noter *

indicates significant at (' Olprobability level-

® 4 FNELBKSLEEERNFE FREFKIFIRZE

Table 4 Yield: water consumption and water use efficiency of summer maize under different soil moisture treatments

R 4 B FERY FEKEET KIS AR W UE
Year Treatment Yield ) Water consumption Water use efficiency
(kg/hm’) (m “/hm’) (kg/m
T -80 7074 Qb A 4159 1 A L 74 A
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Effects of different soil moisture treatments on physiological
characteristics of summer maize leaves

LIU Zu gui> CHEN Jin ping, Duan Ai wang, MENG Zhao jiang,
ZHANG Ji yang, LIU Zhan dong

(Farmland Irrigation Research Institutes Chinese A cademy of A gricultural

Sciences, Xinxiang, Henan 453003 China)

Abstract: By imposing different lower limits of soil moisture on summer maize( Zea mays L-) grown in
non weighting lysimeters under a rain shelter, the effects of soil water status on physiological
characteristics and water use efficiency of summer maize were studied- The results showed that all the
physiological parameters had obviously diurnal change characteristics: the time when the maximum of
stomatal conductance ( Gs) appeared was earlier than that of photosynthetic rate ( Pr) and transpiration
rate (Tr) - Under high soil water condition (T -80 , the time when the peak value of Tr emerged was later
than that of Pn, but the time when the peak value of Tr in both T -60and T -50treatments emerged was
earlier than that of Pn- The maximum of Gs, Tr and Pn appeared to become earlier with soil moisture
decreasing: and the peak values of leaf water potential (LWP) and cell sap concentration (CSC) were all
appeared at about 14° O0pm. Gs, Tr, Pn and LWP increased with the improvement of soil water, but the
CSC declined- Leaf water use efficiency (LWUE) increased with the augmentation of photosynthetic active
radiation (PAR) and reached the maximum at about 10° 00am. The LWUE of T -7Otreatment was the
highest and that of T -50was the smallest- In addition, according to the results of yield and water use
efficiency in different treatments, the proper lower limit of soil moisture for water saving and high yield in
summer maize was /P of field water capacity -

Key words: summer maize; soil moisture: physiological characteristics: water use efficiency



