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Response of photosynthetic characteristics to water stress of maize leaf in seeding
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Abstract: The response of photosynthetic characteristics in two different drought-resistant maize varieties ( XY335 and
SD902) was studied by measuring gas-exchange and modulated chlorophyll fluorescence under 4 different water stresses in
pots. The result shows that, except C, and g/ increasing, other parameters decreased when increasing water-stress. All
parameters of XY335showed little change than SD902. The maximum difference of gas-exchange parameters in light drought
between two maize hybrids, However, chlorophyll fluorescence parameters show it in serious drought. Fitted results from
photo-repose curves of P, and rETR showed that water stress has induced photosynthetic potential and light use efficiency,
as well as promote photoinhibition, all fitted parameters of XY335 showed little change than SD902. The fitted parameters
from photo-repose curves of P, show the most obvious variance in light drought, the fitted parameters from photo-repose
curves of rETR show it in serious drought between two maize hybrids. Summing up and draws a conclusion, increased
sensitivity of maize leaves to highlight under water stress. Main cause restraining factors of photosynthesis was that, Photo-
system can be overlapping injury by drought and photoinhibition, which Injury will be further intensified as water-stress
exacerbated and drought resistance reduced of maize varieties. Maize seedling should make-up water in time to avoid the

overlapping injury by drought and photoinhibition under strong light in arid area.
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PR IR ZE AN S B KA, AR FORAEY T K TWEERR . ENINET TR0 E RS /ERVIEER
MREZ (HEZEPTFAEET G, X ERE K E T M A A SRR A,

FRHAT A VEFRMREIR" , IS ASS B BAR AT O T Kt & i R0 SR p B 28, e & VR FARK
SRALE T MR B R A SEOR RS o BT OREE AR E KA i R E S BrLL, B R4
% K FIAE B £ XU 26 4750 ( Non-rectangle hyperbola ) X /497 F) i B2 i 28 64T 1006 , 75 HH AR BE R AR BE S 40
MR 3 S AOEIR BRI R A SRR HE A S AR Y, AR A TR ERE S
ARG R ENH,

FRHI R VOLEAR PO R TCIRAE BRI AR I X Y A VR R i i AR ek . Mg
EPNSB N RCE VRS B WA AR RAYIE 4 B2 rp i e iR 2 — 1 . KERTF
REFTEEMH TOLAIERRNE BT LGRS S ZTOLSE AR ™ o ARG S ZHoLER
BPAsE 5% 38 7 Bsf [B] R 48 (40 10s) 7] DAPR s & 0 200 R 4 1 A9 A X fE 7 1% 3 33 %8 (relative Electron
Transport Rate,rETR) f &7 %48 51 ( Photosynthetic Active Radiation, PAR) F{)ZAE Ak i 2% , BB 3 Y #h £k ( Rapid
Light Curves) "' o 55 Az A b BA B i [ 48 , I B AR X 6 i B 20 /0, B BB SR AR A IR SE BB &
VEFE HADE RS T PR A o

ASCEBT 2 NPT B E AR 8 TR SRR T 2R B K 4 e A @ A 5 g R IO S
B B RRAE AR AL KB N BT E SR R | T A RS2 RSN b EER b bt 72
JESeAb 2= AR H OB BE AR A% 3 A% AL AR S AR DG RE R I R EM R R AKF LM E S W SR A Rk
XoF 7K 43 Ty fey e B AR FIOG SR RG22 F B 1, ik — 4R & ERIDE A BCR, R ERI BT KE
B RAR IS Z ISR .
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JE T 2006—2007 4EF PR o A, ik H TR B EER WA ERG M LR ERR L E 335
(XY335) FHt LB PR 902 (SD02 ) AT B (LA T RS ) o
1.2 FREE

AT T 2008 4 6—7 HFEVGILRMBLE R RAEY) 7 6 bl BT S A 2617 o RS A [R] i 28 A
(942 26cm , T 38cm) , 43 FZAH R X TG 1 15kg, 4358 H [B] S K¥f/K 80 26.2% ,pH{E 7.2, AHLR & &
1.59% , 2% 0.055% . FRJEEERSINA, LIRS LREs, MdEE RS 00a b AR RS Ba K ( DA i
FEMIEREE) . B IEH MK CK(HEMXNE/KE 75%——80% ) 2 ET 5 L( LEMEXTSKE
55%—60% ) . FET 5 M( T3EAEXT & 7K & 40% —45% ) B FE T8 S( LIEAHXS &K & 25% —30% )4 M4k
FEBRRE & S KER . 3 R EE 3 M HERK, BATERRE HES/KERHETEE, 8 X 8:00 1
18:00 R FHFRE LA KIEK D%, AL TR RIBRAT N LK B B 22 AP B — 3, 4038 7d J5 2 fE15K
%3 BB ESEL
1.3 WEmE 5%

1.3.1 SR

HFHARE(P,) FEBHER(T,) SILFE(G) F4iffifal] CO ¥ EE (C,) M E R LI-6400 E# =006
X, 7E 10:00—11:30 $5E PAR g 1000pmol -m s~ il 2 38, AWM 5 YK, MiFH Li-6400-02B 4115
VR R [F] 1A 7B R 5T 3R B (PAR pmol -m ~>s™') | 43 BII#E PAR 7 200018001600 140012001000 .
800,600,400 ,350,300,200,150,100,80.50,20 .0 pumol+m ™ s~ ) 17 A58 A T I E F KM F o6& o
(P,, pmol-m™*s™") FFHEA B, B IRE R 25C, CO, ¥ BE N 400umol - mol ™', 25 SAHXHE By 50% —
0% ,EZME 2K,
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EEAWMERNE . Kb o 5 P, JEHR A 1E IR ARE S, @ Zotma R th & MR R R, Fm
A FIXHE IR AR, T P, M et m— g™,
1.3.2 FobESHLn &

F R ESER AR 4 R P20 PAM-2100 (8 E WALZ) il &M R FOES . BB TERIIHT 4.00—
5 :009 & #& M s 1E D15 I FZERTOL(Fo ) RRFG(F,) P BRI RN Fy =F, - F, LRGN (PSI) Y
BRHEEMEF/F, =(F,-F)/F,. Z6HRIMET 10:00—11:30 5 AEHFBWE,S KEL, W
B R AE S BEE B 20 min J5FTFF 0. Spmol-m s T I BRI E Fo, RIFFTHF—H5520.8 s [
Fikf (KF 8000pmol -m s ™) I F,, , S5 I Z B F ML FTFF 606 pmol - m ~*s = Wb AOEHTINIHE T,
%) 4—6 min (CAR[RIFEF BT RIRR]) JE 28R BIRAS , BT 740 R ik o il B 638 B F AR S T (Fs) 50638
NEKTH(F' )  BhE RAEAG, FT IR AL, B 68 N T /NG (Fy) . IR BRER S
B PS T SEFRGERUR opsy = (F',, = F5)/F', , FAXT B FAE 38 H A rETR = s X PAR x 0. 84 x 0.5, S fb 24
KqP=(F,-F)/( F,-F,) ERERER qN = (F, -F',)/(F, -F)",
1.3.3 Ryl 2 &

GERTOLE T MR AR , D e ik il % B s I B Pt i 2k . B B AE 0—2000 pmol -
m s T ZRIBEE 11 AN EIRBEEE , B BERRSE 20s AT FFU R Bk v il B rETR , rETR BE Y58 9725 1k i 22 B oAy
P eh g EAWE 3 Ko
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TR A GRS HNE 5 , BUBISES 3 RMBERE SR R ER b o kil 2

Bt A 38 B B R I VE R Excel \sigmaplot10  statistica6. 0, 77 22 734> F§ DPS8. 0, B D05 B Stk 18] JH %
F B/ " 361k A statistica6. 0 24347 o
2 HZRHH
2.1 JKArMa X AR ES R W
2.1.1 SEZHESH

HAVERRT REEY W EZI, TR FRREZHSEEmE 1 iR, Mg 5K
ERINEE, P, G T, BEREAR, M C, 2Tt %, XY335 &S 5028 b E B B /T SD902, 1E# /K 514
T, SD902 HA AN i M B i e R I B B AL PR, e P B TR T KR I B3 K, FE A RAL
BRI BT 20 ; 22 T S0 SD902 ¥t & # R B F LT XY335, G T, i ] JC W . 22 57, SD902C, |- T B2 ]
KF XY335, 1468 ,SD902 it /& T R AiE M AE 11382, A d SR 2URI NI X Y335 Sh & VR FI S 5l 1 3K 4
TRERABERE ,E TR TRA R R ML B R, XTI RERHRERZ —,
2.1.2 MHBERFEMHZEISH
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Fig.1 Effect of water stress on gas-exchange parameters
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Fig.2 Effect of water stress on chlorophyll fluorescence parameters
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I P 53 3R A S iy 7 ) 2% AT 3 — 25 X S [ K 40 a8 R BOG & R PR S BEAT 20 B k2 ki R
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VB, YEHRLAN IR, YA R A A 7 B BT R MBS ) SDO02 RN B R TH IR BE I XY335, 5%
FETREGT, AR ZER; “ETE T EUHEER . WHTTEEEGRK XY335 85 R IER T
LR PERLS Y SDO02 , BETIIRFF 18R ML &R

http ; //www. ecologica. cn



1188 g & ¥ ik 30 &

®@CK OM ¥M AS

s XY335 8
16 - 16
=~ 14 - o ® PO ) ° ~ 14
12 ° 2 12
E 0l ® 500 E 10
E o © ° 3
i & O O
< 6t vV, © S 6
Sy MR / Sy
& v :
A
OM AN/ AN A 0
0 500 1000 1500 2000 0 500 1000 1500 2000
PAR/(umol-m2.s71) PAR/(umol-m2.s71)

3 KRG EME T B A3 A SN RL B £

Fig. 3 The photo-repose curve of P under water stress
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RN | PR, AR P KA g, g, R R
T R, XY335 (T R Wi BE AR 85 /0N 5 TR K S 4 XY335 K 18.624 0.035
T, XY335 # P,, B A% T SDO02, %% & Jih 8 T, ; 161"38;38 g: gii’
SD902P,,, KIEBE T K, B Ry XY335 1) 50% 743, Jihie S 0. 601 0.010
FrEFE E AT XY335 f8RE SD902 [ 2 {55« ¢ SD902 CK 20.366 0.079
TR T 5736 B 2 e 38 L SR IR T 5 5 . . o
Z5 PR ERGR I XY335 RIS o K5 BN K S 0.388 0.009
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Fig. 4 Rapid light curves under water stress
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SD902 MR BER THL A HERGR 19 XY335 15/ T RAM T, AR RKZER

I FH Platt PR S ne Ji A5 7Y Xof-Be 7 ¥ il 2 = 503U R2 REREENNESH

%%%m‘% 2, leﬁﬁ% Pmﬁf‘ﬂ o {E%%ﬂ(ﬁﬂj}iﬂ_% . Table 2 Fitted parameters of rapid light curves

IS T A5 55 0 5 5 SDOO2 TR MR IE KT pote moen foip, o ACE
XY335,UA P, &I, IEHMKERET, MffE &S XY335 CK 99.060 0.248
WL BES; BRETRET SDI2 & SHOKIEET ; gizé gz‘;

K, BT PEACR 19 XY335 (14 S 80T R g BEAE X S 51.126 0.215
BN, W T 23— NE, B S8 = SD902 cK 101.555 0.253
S — K FEE T R R, XY335 1) P, MR E . o -
HHOK M TR 50% A4, o BBREIEH K 10% £ 4 ; S 13.694 0.121

I SD902 (¥ P, FEEIEH I 1/8 24, a ANENIEH 1)
50% . MR P ETREEERK, AR ETRETEZREHE, o EREK S MRE K h0EE T R,
FEETRE T REERN XY335 W&SECIH B R T R8s M SD02 i 1 5L L, M, TR TFH
SRR XY335 SRR R B FE I R DL E 7RI AZCR , AR R S S ROL S E R T, 2]
MERHNERERER,
3 itig

FREAREI T R X BN EZIREEY, KRR BIRERS L2 UL AESHEEFE KRS, H
—HERRER PR E RS EER, AR TEMEX EARCEERAZMHMRCHRT A
B HBR TEENIER, KEVFFRERIAKSIHE A E S ILAIEILE R ZmAE/EM . Atipalli 7K
SrIE SRS AL ARG AR E THEAE EREAE ™ . Medrano Z9AH , 24 Gs < 0.15 mol H,0-m s ™' fif
Ctss Tt SALBRGITF AL A E R TP EEE R . Bl ARSI T4 E T R B,
A T T 52 ol 3 AR B i 2 B Rk A, M) COL YR B3 b, 78 1 IBARXT &K & R 50% B 2
SALRRHI  wh A PLITIT F BA , K AMihae o b - R T KM 6A 1 T B I A A 3 BRI R E R AR AL
HES , AP A SRS RETOLS O T kM H IR, RIS EARERT 2
Joip3E PRI T T B, b BEK A e B R RFLR R e, MAEALE RN RSO RGN EZRR , g
THEERRLZFRRETNE 1, “E TR TR LG HBN FEFE R JURHERR M S ERE R
K53 T8 254 T AR R SFLIR ] B = SR, X AT BB 5 b AR 7K 2 R AR 26

FEMELRA T XA A K BB KBBIT RN, 38065 K 038 H A7 i 24T Rl SR
FeAEFEE CO, MROERER T4 , SBGTTIE e A R T Rl R MBR ™, 51 & e &R IOE
DR R X R E T, HEEZS A5 3E Hirasawa T 255 ERAEF HEHIBT KM, L5k
SrIETE R EARM R S B TR, BBEE OLEER [ILFE F/F, 5 o K, WEMFHETET
REMR AL O R R S B RDE A R AR SO BN S IR 0 F R RSB R 58 R B, B 7K 43
H IR, A E R R R S BIER OE RS DG fFZ 38 52 B Ot B 1 B ROt & 3 2 i % 7
2/ ; R, B RS 1 BB AESCR R FRIARCR T 0, mEE b3 K B A S SBOLRE A AR 2
TR 5 R A RIS 2R B R TR, 2R FOGRE T O A B 1% 3 S ERE , IR B REZE R R
GRS KEM R, 51 ZIRGE I 45H MBI AN SR A O DAL A6 PEREAR , R T OB 1E R BRI Sl . i,
T 8 B A FOR M AR OE BURMERS I, TR AL S ERREER T EMGE; TR THE
PEESIR B S AR PS B AR S R BB FAREE R R, MR AL F AR R E
/N, T N B BET 5 38 i e H b i BE s/, BE TR BE T 805 OB RE R SR AL S /EFIWE 01, AT e 2
Hit R /=i,
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? FRNOGRMTERE I ERATE . BT 3R&E A RFERRIBRH] ALK AR BEXT 5 2 i P S AR 7 3

FTETERITIIT, UG RS RGE 1 KITTFEX BB L E K M LA R AR 25 X AR I 5745 & K B SE 3
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4 —Fltg

AWFER I, EHK il i i LR BRI K R ot & R TR, L e fE A TR RS, 5
Mo RGEMFLFRZ FREARL ; TR SEE KL #7358 BB 58, T2 AL i B2t
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SRR B, REPRIFA X B0 ) H T2 B AR 7 A RCR , e & LA AR 37 PR 56 PR T ZE R 77 AR X2 v 19
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