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1.1 REMER

RKIT 2010 4F 6 A —2011 4 10 BEFERL
K2R E X A RIS A (113°38'39"E,34°47'51"N)
AT WY EOmER6.6 (3 mx2.2m),H2m, A
13.5 cn BRI RS IR FR B LABF LM 28 . U L4 V4R
+ EVRERN17.8 ¢/kg  £H 0.99 g/kg GEHER
57.9 mg/kg. E R B 44.4 mg/kg. E X 204. 8
mg/kg,pH7.5, Wi L EERFFKER 23 4%,
1.2 RBiEit

HXEEKRGHAIBREER ERMBH . RA
20, EF 11,558 958 AR B 22, RANK I, #
AKEFR, BHEA4H: EEEKCK) . P E 56
(T1) EET(T0); M HBIX, 3121405, b
PIRAHF , EE 3R, AMEEEEMEGRA
958 K 6.75 i #k/hm? , Ho A G AR K 6 T #k/hm?) ,
ITHEX A 60 ecmo AEHI R A =JTZ& BRAE (N, P,0s,
K,O el 20:25:5)(“&E T "), ¥ 15 kg Zi R/

EEBWNAE HO988—), B, WEBRABA.BL, TEAFEYRBAEHES W AKERTR . E-mail: hwangee @ 126. como
* WS AR (1962—), B B, TENEEY T KRB SEARPR . E-mail: linlab@163. com,
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666.Tm (44 70 kg BRME) B HILBIE =1:2
A BERFELK, 20104 RREEKRT 6 A 15 Hi%
fi,9 H30 BiEk, 2011 FRRE XK T6 A 13 H
%, 10 A 6 Bk, X4 EXTE#E K474
#,2010 ZE IR T 6 M JB #M ¥ (CK:50 m*/666.7m’,
T1:35 m*/666.7m*,T0:15 m>/666.7m?) , fill HE 3 %) RE
(CK:65 m’/666.7m*, T1:45 m*/666.7m*, T0:25 m’/
666.7m?) ;2011 FEiRK T 6 H B ARER T AT+ (CK:
50 m’/666.7m?, T1:35 m>/666.7m>, T0: 15 m’/666.
Tm?) . AEBREMEFERSRER-EFRERH

ﬁo
1.3 BEHEKF
1.3.1 L34 KF FHA TDR K48 & MH#70

ELMZE 1.2 m,EME 15 d WE 1R, EAKEE IR,
132 “t@EREHK SHNETHRERIHE HZ
B X PR (HZ)E 25d) RBBWE TR M E
BMIIA=K x T x0.75], FHEFHE,EHSL
FRABRM E A, M EAIEE LAl = LA/GA(LA
ErmE A s mR, cA R LHEmR),

1.3.3 SPAD & RFAMS &t (SPAD -502, HA&
EREE A FAEF)WE SPAD 18, 2 WKl & j5 R FEH
B, MEnEFALE,7THEMIHRESFINES T
M9 ELBEFAY , HARBHERLM

1.3.4 *tha45% RAGEELXEEIN(L- 6400
L) HEWE,7E 10:00- 11:30 ®E PAR K
1 500 pmol/(m?-s) , ¥ i & 3R , B/ X B EUH A
RERH R 3 FHTME, WAL YA, W
ER Rt 28

1.3.5 rgERiSH RAKPRHKI LM
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(FMS - 2, % [H Hansatech ANFVETE), B E £ 838 N
15 min BB KFE N (F,) FHEFENK(F,) LB EH
FTRR%EHR(F,) , EBERBPAXS L4 9:00 8 11:30
e, ERAREEN I KEXSETNE, RFE
i, W& PSIRAEERME(F,/F,) BLFE
BREZB(qP) FEXRFBRFEHE(NPQ) . 751&
FTHARINE F,/F,=(F,-F)/F,,qP=(F, -
F)/(F,-F,),NPQ=(F, - F )/F ., WERL
e FEESRE.

1.3.6 ~FHR BIWMBEBGELK 20 kEXK
WK, HEWHEEKRELEEEIKE 3%, AEHR
B CBRE,FETE.

1.3.7 %#o# REEBIERMA Excel #1 DPS 3K
14 475143047, Bl LSD BB B A0 17 & A L2 [E] 19
ERBEM(P<0.05),

2 HRS50

2.1 MEXZEHHRER

ME 1 TH,ENEESREERSETFHB
Pl RIS RS, 20010 FHEX A TR
MEXN 491 mm, 6 A.7 5.8 AMI AnHbLe
HEHEHN 1%.40% 4% M 15%. NEEXREET
MERE BT L EAME 9 MR (32%) M
KrhH(40%) , 2 RTE 41%, 2011 EH EREE
EHERNE N 43 om, 6 .7 A.8 A9 ALH
HEEEHN 2% . 11% .42% F 45% , H ' 8 A4
EAEWAREH 20d. NEEKRSEFTHBRE,
BREFEEPELZPEERL KB (87%), nk 27
2 13%

--&--2010 —8—2011

08-12 08-22 09-01 09-11 09-21 10-01

[1# Date(m-d)

1 2010201 FEERETHRAR
Fig.1 Precipitation in maize growth stage at 2010 and 2011
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2.2 AEEKGETLRMASTL

HkatHEE, L IESKEEO0~60 cm LEEH
JHEEK,60~120cm T EREMAHB(ER )., KT
MELE L ESKBETA—B,HYH20~40 cm -
EE&kEEK HELHEEIATBEKFE,40 cm LA
TLEARHERABE, H2HFLHLETK
REFWHBY ZZITHIKELBRZRAEE,

HKEXHE KT 5 TORBNBEEFKFE, 5K PH
H, M2 0~20cm L EB/KEH M, HAT
EBHEFTERYHKE  BARRLZIARERH
TR, SRERAN B, MEE LRI REL
EwE /N, UEMHFEN £, EKERRBREEERE
IR K BB, R Bk KA

£1 FARALERFAMALINSKREHL

Table 1  Soil water content changes of maize different growth stage under different irrigation treatments

+ 3B A KB Soil water content/ %

B 49 @ b ig::
Stage Cultivar Treatment 0~20 cm 20~40cm  40~60cm  60~80cm  80~100cm 100~ 120 em
CK 18.5a 20.6a 16.2a 15.5a 15.6a 16.3a
5 958
16. 17.6b 15.9 15.2 . .
Zhengdan 958 n Oa a 5.2a 14.5a 16.0a
0 13.2b 14.1c 14.6a 14.7a 15.3a 16.1a
cK 18.8a 20.4a 15.2a 14.8a 14.1a 16.8a
il T1 16.7a 17.9b 15.0ab 14.5a 14.8a 15.8a
Zhongke 11 ’ ’ ’ . ’ )
BEH T0 14.0b 14.6c 14.0b 14.8a 15.1a 16.3a
Jointing CK 19.8a 21.0a 15.4a 17.1a 15.9a 15.6b
w20
T 16.6b 17.4b 16.4 15.8b 16.6 16.0,
Xundan 20 1 a a 6.0ab
TO 13.7¢ 14.3¢ 15.9a 15.6b 16.2a 16.8a
cK 18.3a 19.4a 15.3a 16.2a 16.3a 16.4a
% 22 Tl 16.3ab 17.1b 16.3a 15.7a 15.3a 15.5b
Xundan 22
TO 14.1b 14.4¢ 16.1a 15.2a 15.9a 16.1ab
cK 20.1a 18.3a 16.2a 15.3a 15.3a 16.1a
FE ¥ 958
19.2 16.9ab 15.4ab 14.7 4, 15.
Zhengdan 958 Tt 9.2a a 14.5ab 5.7a
T0 18.1a 15.1b 13.5b 14.1a 14.2b 15.1b
CK 20.3a 19.0a 16.0a 14.9a 14.2a 16.6a
1L Tl 19.3a 17.3a 15.4a 14.1a 14.5a 15.7b
Zhongke 11
o 22 347 T0 18.6a 15.2b 14.1b 14.1a 13.6b 15.2b
Silking CK 20.5a 18.5a 15.5a 16.4a 15.8a 15.6a
W20
19.0 16.9 15.7 15.7ab 16.0, .
Xundan 20 T 9.0a a a a 15.7a
T0 18.4a 14.9b 14.2b 15.1b 14.3b 15.5a
CK 19.8a 17.9a 15.4a 15.8a 16.1a 16.1a
B 22 Tl 18.1a 15.6b 14.1b 14.9a 15.2a 15.2b
Xundan 22
T0 17.3a 13.7b 13.4b 15.3a 15.1a 15.4b

#:FA—-AAR—ERHFEURAFENRELERNERBE(n=3). TH.

Note: In each cultivar, values followed by a different letier within a column are significantly different at 0.05 probability level (n = 3) . They are the same

as belows.

2.3 BARMEEXHERERHERE

EXRM A REBEHSHERRHILESWRA ™M
BAMEYTE HEBEKEGREDRENT T
BA/NYIERR, WER 2 TUE S, 48 mEdE
WA LT PRIy A2, ot 2 1K 3] 1
i, BBk BRSO TERK. EEKLMHSLHE
HWLREB MR EAES B, HHRHA
HCK>TI>TO, 12 HBEREK, EEEFHHHE
b, AbFEE] (9 22 AR, R T MK S A
FoRF A A KZME , S8 wmRR A, et 2

JEHEMEZHRZ , ABAE . EKZHLEEH K
F TR, B8 22 XK BEUR, B KR
B, 2HBEAEH, 5 T0.TI M, CK 5 FHET

21.3% 1 9.8% , A S TR D, BH 958 K
16.8% .7.3% %% 11 X 14.1% .5.9% , L $ 20 K

14.4% .6.8% , R L BWAM T B M, BRI — ot iE
WHKAHET, HEAERY LA NP E 958>
Bl11>%H 20> %80 22, RAERHERBEHA
NEZBRERENEW, SENKSABELEERES
BIYER .
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Table 2 LAI change dynamics under different irrigation treatments

o BRI 1Al
i ikl
Cultivar Treatment 70 R 12 B ot 22 31 ERTH R
7-leaf 12-leaf Silking Mid-filling Maturity
CK 0.46a 2.32a 5.33a 4.72a 3.30a
i 958 Tl 0.45a 2.15b 5.11ab 4.66ab 3.19a
Zhengdan 958

T0 0.45a 1.93¢ 4.87b 4.52b 3.12a
CK 0.47a 2.05a 4.85a 4.45a 3.23a
Rl Tl 0.50a 1.93b 4.68ab 4.30ab 3.10a

Zhongke 11
T0 0.49a 1.76¢ 4.46b 4.17b 3.03a
CK 0.46a 1.84a 4.72a 4.16a 2.99a

w820

.44 1.72b 4.5 .02 2.

Xundan 20 Tl 0.44a 3ab 4.02ab 85a
TO 0.45a 1.58¢ 4.29b 3.86b 2.74a
CK 0.28a 1.64a 4.56a 3.68a 2.51a

BB 2

. 1.48b . .54 2.
Xondan 22 Ti 0.30a 4.32b 3.54ab 40a
TO 0.29a 1.29¢ 4.05b 3.36b 2.35a
2.4 RARMEERXSSHHEN 19.4% .18.2% 22.2% 1 8.2% , Fe 1 #B 51 958 . p F}

BEMKBUBRD, EXHAEEEER 11 HRR20H P .G 5 C WT B3 LHEE
(Pn) EBEE(T) SILFE(G) . HH CO,E HEFE,RHA2M PG BFEEX, GHIE
(C)RBIE(E3) A KSFABR(IWUE)ERHE  EFEZR AHTLHACH P THREHESALRA
B TIRET, WS Pu Tr. 6. G5 ExBeM HARM P TROFERNESILHA
CK ML PRSI R XPIBEKE, OLAET, £,Pn BERIANEE 22> HH 958> RHE 20> H
ERFHELGSES KERBERA 2B A1, HTEBRENEELEGHR, Ko T
BN, S5 % 958 B Pn. Tr. Gs M Ci AR THT HETURESKSFMANRE,5 KL, TOLRT
17.19%.32.6%.29.7% F 17. 8%, F B 11 T & B 958 P B 11,085 20 . R 8 22 B LWUE 51 742
13.6%.35.3%.28.1% f1 19. 6% , % ¥ 20 TF &7 23.1%.33%.30.3% F 15% , 3% 18 F K/t
15.5% .35.2%.35.9% fl 19%, % 8 22 FFE  RIAPE 11> B E 20> KH 958> RE 22,

£3 EARMEEXRHAASBEHEEW

Table 3 Effects of irrigation on photosynthetic characteristics of summer maize

o BAEER AR E K SILEE M| co, HE KaFIRMRE
Y 2] .
Cuki Troatment Pn Tr Gs Ci LWUE
t)
wvar reatmen /(p.mol'm'z's‘l) /{mmol*m~2+s71) /(mal*m~%:s71) /(pmol~m~2) /( pmol*mmol =)
CK 25.1a 4.93a 0.37a 192.1a 5.09b
HH 958
23. 4.46 0.33 . .
Zhengdan 958 Ti 3.9a a a 179.3a 5.36b
T0 20.8b 3.32b 0.26b 158.6b 6.27a
CK 22.1a 4.3%a 0.32a 172.3a 5.04b
1
Zhongke 11 T1 21.2ab 3.82a 0.29a 157.9a 5.55b
TO 19.1b 2.84b 0.23b 138.6b 6.73a
CK 23.2a 4.45a 0.39a 186.7a 4.88b
%5 20 T1 21.1ab 3.92ab 0.33ab 173.6a 5.39ab
Xundan 20
TO 19.6b 3.08b 0.25b 151.2b 6.36a
CK 22.7a 5.06a 0.27a 165.5a 4.49a
R 22
Xundan 22 Ti 20.6ab 4.45ab 0.25ab 148.7a 4.63a

TO0 18.3b 4.14b 0.21b 151.9a 4.42a




HeM

KRS W EEREEMMRRIOLRER 103

2.5 HAERMEEXRMF SPAD EHARW

M#E 4 TLUE S, HE 4 F B0HEE, & &
CK 1 T1 4b ¥ SPAD {i 2 ¥ i i 28 & 1k, nk 22 135
B K (B 958 R4 MG BB TREERK T
1, TO &b B2 3 S50 20 T 38, K A B AE
ERTHERAMEFEWRAE TR, HEEEK
B HW L, TR0 SPAD fH2 CK> TL > 0. #K
LEET L ABEEEELER, AHEERRD, ER
REE BKAHEE,12 HE TO M CK [ % R7KE

BEKE, 5 CKHEL, BH 958 PR 1185208
B 22 MK SPAD H 53 WV 8.7% .6.5% .9.5% .
12.9% , KPR E 22 BEE K, KR MAHBEREE
Haf)E EREE HEETBRBEHKE,TI LA
HSKEHEEEFER, VLR THSERFR™E,
PR B E B T1 KRR E 8 22 51 AR SR e IR
WKE R CKKF. REEKELHET,EEKMH
H SPAD {EROAEAL , B X R R 7K 43 3R 5% B i o7 &
B

%4 ARAK/LENEXRMAEM SPAD ERHEEN

Table 4 SPAD change dynamics in ear leaf of summer maize in various treatments

L

4bE

SPAD {8 SPAD value

Cultivar Treatment THE 127§ n £ 5 XK P R
7-leaf 12-leaf Silking Mid-filling | Maturity
CK 51.03a 53.87a 55.53a 55.80a 48.23a
584 958
. 51.51 . . .
Zhengdar958 Tl 50.86a 51b 54.36a 55.55ab 48.20a
TO 50.67a 49.15¢ 52.15b 54.21b 47.36a
CK 51.24a 53.25a 55.67a 55.37a 48.73a
PE 1L
.89 51.68 .02 . .
Zhongkel1 T1 50.89a ab 55.02ab 54.83ab 48.13a
TO 51.13a 49 .81b 53.27b 53.94b 47 .45a
CK 51.04a 54.46a 56.43a 55.44a 48.85a
HWH 20
.4 52.61 5.72 . .
Xundan20 Tl 51.43a 61ab S a 54.70ab 48 .37a
TO 51.23a 49.27b 52.91b 52.77b 46.92a
CK 50.97a 53.98a 55.62a 55.13a 48 .00a
w822
. 50.60b 4,09, .64ab 47.
Xundan22 Ti 51.03a 5 a 53.64 7.46a
TO 50.63a 47.04c¢ 50.48b 51.40b 46.23b

26 BAKRMEE NI A SRS SH RN
W R & E P BB SE AT R B

AL B FRE A VUM Z R MR W& S
AILAE S, ERMAKLET, FE Fo FlFo/Fm X2

SN, 3 A 4 e 78 [/ — K P b, B K B B
> GhFEIE] Fo W& N, Fo/ Fm B8 FEAE, B9
FRREKE, XL REZBER.

FAL 2B R AR (gP) R X PSRRI B F 2K
QA B — R, AR PSR B HOFFHK
B, REeT PSI R EMRMK LR LN
2R M %, P AR, QA" EHAMER QA7
EA A, B PSR FRARFEHRLA, TRHE
gP (RS {E, H L BE R A :CK>T1 > T0, KA E
k2 KA T BE ,PS IR IE A0 FF IR 43 4 Lo 4
A AT SBT PSH HF153 A8 MBEE. To 43
TR0 958, A 11 AR B 20 oP EHE K, EIER
N BHL 22 gP BN RIRE K, W B IBE,
JE 63 T K F B0 NPQ ) [ B 4y #E B B RE 1Y
. MEBKENBLD, &4 NPQ E3EM, 2

RERB 2 KHEZRBEKF, OLET, NPQ
RN WA 22 > K% 958 W H 20> FH 11, T
B8 T, NPQ T E B/, fh i R kB R

2.7 BANEERFROEMW

20104F 2011 AE KK HE B K= B BH R

R—B(E6), FREMEKRNES 2R,

2010 48 B K & A 45 AL TR ] 22 B 9 A B B F K,
5 CK MG, T1.TO 4 38 F, %8 2 958 43 3 B ™
7.6% 15.9% ;8 11 B 5.0% .10.9% ; R H 20
W 6.9% .14.8% ; 5 22 W= 10.5% .19.5% , %
VB K EB B 958 W B 20 E &= R HERE, PR
11 ERBERWESE. TETHESBRE™,H
FEAAFLSEKBRELAEXR . AHRRE
e B, 5 2010 ZEHE HE 2011 SE{RK S T
BWR AR E, IEF MK MHT =88 w1, CK.
TITHXEEL£R, K. OEERFEE(HH 11 K&
SRy, B& &R TO 4 B 60 8 7= i@ BE 55 /N T 2010
EHKE, X FEEH 2011 FRHSBEERN,
ok 4 3 PR T BT R A SR R SR B, T U
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MR R 5 EREAEE N 87% , B I B
B B B B 7 B A BRI, IE R SR &M
T, T RSB R B E R, F 7587 R 0 5

MERSE; EHANHT, TEXNTBOBMES,
7 B G ) Pl R B % 5 SR E R

%5 BARHMEIKRMHAHERXASHORN

Table 5 Effects of irrigation on chlorophyll flucrescence parameters of summer maize

& Fp P03 BB K PSIl B KAk % Py A2 DX ERFEERER
Cultivar Treatment Fo Fv/ Fm gP NPQ
CK 134a 0.839a 0.811a 0.183a
#5958
TI 137 0.83 0.722 199,
Zhengdan9s8 3a 5a ab 0.1%%
TO0 149a 0.815a 0.685b 0.218a
CK 143a 0.824a 0.803a 0.151a
fE 1
.827 . 0.16
Zhongkell T 144a 0.827a 0.718ab 168a
T0 155a 0.815a 0.678b 0.195a
CK 140a 0.834a 0.806a 0.151a
W20
Ti 142 0.8 . .
Xadan20 a 32a 0.739ab 0.177a
O 152a 0.818a 0.668b 0.20%
cK 153a 0.831a 0.803a 0.172b
®H 2
Xundan22 Tl 158a 0.827a 0.613b 0.201ab
T0 171a 0.810a 0.583b 0.235a
£6 FRABEKLETHEXR"R
Table 6 Yield of summer maize under different irrigation treatments
F4 R P& Yield/(kg-hm~?)
Year Cultivar cK Ti TO
FB 5. 958 Zhengdan958 8955.0a 8277.0b 7531.2¢
2010 H$15} 11 Zhongkell 7411.5a 7039.1ab 6603.0b
# 8 20 Xundan20 8470.2a 7888.3b 7215.3¢
# % 22 Xundan22 8236.7a 7368.0b 6627 .2¢
¥ % 958 Zhengdan958 7561.5a 7323.1ab 7008 .0b
011 8 11 Zhongkell 6755.3a 6595.4a 6372.4a
% % 20 Xundan20 7344 .0a 7087.1ab 6823.5h
# 5 22 Xundan22 7060.2a 6669 .0ab 6252.1b

. EA—- ARG URREENEBELERAZREE (R =3).

Note: In each cultivar, values followed by a different letter within a line are significantly different at 0.05 probability level (n=3).

3 W 8

HEERARMYBRREAMNERES, RHYE
BANYRMEKRERARAER, T RSB
KBS MEBEHERE2, ErkEmaY s
ERAMEHEFAONKAETMIERILEFo Farquhar
ax(BIgrgrik 2k, Yok & 16 A TR, R ME Co,
R R, TS FLEE A FHE R S AR E
ERMSILMB AR, EMAEKARMIIE. &
REP,ZTIABT, O MRMHR Pn Tr Gs. G
SCKHEBELR, XUREH TEFTMYPFE
Fh Bk 22 30 64 JF S0P SR 55 , th T RE R bl ok 22 HTRE

TR ALY s 76 TO Zb BT, X854 958 . Hh L 11,38 %8 20
EKRMF Pn.Gs . Ci T, SILBHIRE Pn THREM
FEFRE,MEH 2 EXMH A Pn.Gs THE, G AX
BEAL, B EESILBEHC R AR ELES #
FHRMOTEEHT, Pn BIERIA IR B 22> A
958 > W 20> FH 11, R P H 11 FB| AL
BERN. HAKSHMASE(LWUE) ERIEHEY
WNESEBREKENF AR, BEENERRBE
B EKRTFEREM Pn RN ERBEHBERT v, B
i LWUE 5. £ EXRGEE S EH LT
2B 2 10 R 38 I R B8 AR 4k,
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HEEXEHYEAERASEPREOCLEN FE
YE.TRAGTHRESBEASRZH, SRR
K'Y ERTMERT  EEXRETFFEHHEER
EEREKE ABEERFB/D. EFBOLT,HE
ERWHLRE FEE A B T3 HRERE,
REB=FRBKER, X=MEREFEE LY
BRHXR, B SR KA TURBREEE
SR . Fo REGEFBUMAERFTARASE N
ERMAER, S PSTWZHRREE X, PSIH
BIR A RIER 5|42 Fo U MS!, BEE R
B0, Fo MMM BB B ER AR E, LY
HAVHREBEIR, ZEMAZBGT F/Fm 8
AN, A Z YR AR ZFOE R, BAa%GT
ZSHHEBTED, L S HEZH/NEERER
FEASMEAT Fo/Fm WAREEHBHZA, 5
ARG REM, FNEE Fo WRESR, XY
T Bk SR X Ot A 1 R RI BRI B B . Ot
EBRKEYR P E—EBELRBT PSI RMF
ORFFBRE Mk B KR NPQ B
W —FAREPIE. AFARA EENER
IR/ gP BEAK, L CK.TO AR B EE 7 (R H 22
AN BRI R L A 22 > ¥R 958 W 1 20 >
A 11, R 11 8 958 W L 20 TRRIEE /D, IXH
TEMAT =AM EEmK SR, MR
HETFEMATHRR=ENAAGAHER, X5
Pn LM A, EXZRMERE, NPQ ARRE
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Effects of complementary irrigation on photosynthesis and chlorophyll
fluorescence characteristics in summer maize

WANG Ce, WANG Zhi-qiang, ZHANG Zhi-wei, LIN Tong-bao”
( College of Agronomy, Henan Agricultural University , Key Laboratory of Physiology, Ecology and
Genetic Improvement of Food Crops in Henan Province, Zhengzhou, Henan 450002, China)

Abstract: Pool experiment was conducted to investigate the responses of photosynthetic characteristics, chlorophyll
fluorescence parameters, and yield of summer maize to different supplemental irrigations using four cultivars of Zheng-
dan958, Zhongkell, Xundan20 and Xundan22 as materials. Maize growth was inhibited following the supplemental irri-
gations was reduced. Leaf area index, net photosynthetic rate ( Pn), transpiration rate ( Tr), stomatal conductance
(Gs), intercellular CO, concentration ( Ci), chlorophyll relative content ( SPAD) and photochemical quenching ( ¢P)
also decreased, while the leaf water use efficiency ( LWUE ) increased with the decreasing of irrigation. The difference
between normal irrigation and moderate deficit was not significant, while that between normal irrigation and severe deficit
was significant. The initial fluorescent ( F,), PSIl biggest photochemical efficiency ( F,/ F, ) and non-photochemical
quenching ( NPQ) showed insignificant changes. The results indicated that the reduction in photosynthetic capacity and
light energy transfer efficiency were the main factors for the loss in yield. However, various cultivars showed different
changing amplitude, the smaller changing amplitude showed less influence by drought stress and relatively stronger
drought resistance. Cultivars performance on drought resistance is Zhongkell > Zhengdan958 and Xundan20 > Xun-
dan22. Because of regional climate effects, moderate supplementary irrigation play key roles in saving water and stabiliz-
ing production under seasonal drought condition .

Keywords: summer maize; complementary irrigation; photosynthesis; chlorophyll fluorescence ; yield
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Effects of simulated acid rain on photosynthetic characteristics
and yield of spring wheat at flowering stage

ZHANG Jian', WANG He-ling2
(1. Dingxi Dryland Agricultural Research and Extension Center Dingxi, Gansu 743000, China;
2. Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province , Lanzhou, Gansu 730020, China)

Abstract: Spring wheat at flowering stage was sprayed with simulated acid rain at different pH levels of 1.5, 2.5,
3.5, 4.5 and 5.6, and then, the yield and the photosynthetic parameters of spring wheat leaves were monitored. The
results indicate: The net photosynthetic rate reduces in the range of 24.20% ~ 58.23% , stomatal conductance reduces
in the range of 35.90% ~ 58.37% , transpiration rate reduces in the range of 36.70% ~ 56.69% , intercellular CO,
concentration increases in the range of 73.26% ~ 101.06% , the chlorophyll relative content reduces in the range of
1.96% ~15.99%, and the yield of spring wheat reduces in the range of 12.54% ~ 32.53% . The effect of simulated
acid rain on photosynthetic characteristics of spring wheat leaves increases more and more remarkable with the incregse of
hydrogen ion concentration. The pH values of simulated acid rain are significantly positively correlated with net photosyn-
thetic rate, transpiration rate, stomatal conductance, relative chlorophyll content and the yield, while they are signifi-
cantly negatively correlated with intercellular CO, concentration .

Keywords: simulated acid rain; spring wheat; water use efficiency; photosynthetic characteristics; yield



