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Fig.1 Effect of drought stress on dry matter weight and drought sensitive coefficient of different wheat cultivars
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Fig.2 Effects of drought stress and rehydration on chlorophyll fluorescence transients of different wheat cultivars
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Table 2 Effects of drought stress and rehydration on V,, V;, ¢g,, M,, ¢», and y, of different wheat cultivars
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Fig.4 Effects of drought stress and rehydration on comparison
of active parameters of different wheat cultivars
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Table 3 Correlation analysis between changing rate of chlorophyll fluorescence parameters and drought sensitive index in wheat

leaves under drought stress

S T2 T3
B 7 7% AR R EL EE W HHK REL
v, 1=1.228x-0.008 0.814* 1=1.631x-0.007 0.920%*
v, 1=1.421x-0.023 0.855% 1=1.291x-0.032 0.838*
Do y=—1.254x+0.026 ~0.985%* 1=—1.589x+0.026 ~0.953%*
M, 1=0.742x 0.823* 1=1.135x-0.046 0.930%*
ABS/CS y=-4.731x-0.051 ~0.724 1=-3.409x-0.076 ~0.960%*
TR,/CS 1=6.812x0.140 ~0.349 1=-3.349x-0.157 ~0.983%*
ET,/CS 1=-5.896x0.179 —0.973%* 1=-2.709x-0.121 ~0.978%*
RC/CS 1=4.862x-0.007 ~0.784 1=3.298x-0.036 ~0.883*
DI/CS 1=-0.776x-0.001 0.949%* 1=-0.724x-0.033 0.994%*

*: LR SR (P<0.05); **: B M 55 (P<0.01),

T4 o i AR A, U 55 R R R
MR F T UK RECRAEAS [F 5 Al Z2 P 5
PEORTS, R EZAT PR ERR, W23 M
260, HEIT B E .

WIUED I (F,) A& PSIL M. A0y A i, B
I T 52 Q A= R A 72 Y /KT, PSITR 2k €8
FA R EFERCHE S8 PR, 1M PSIIR B H
O FRIB AR BT 386 2 3% W] 5| RSP 1 384 I (Demmig 5%
1987). RF[FEZE(2009)IN N, 7 WpiafF =2
W2 (Wedelia trilobata)FIZEEAG (W, chinensis)F]
F R385, B K G ¥ E B IEH 1K B3¢
B (2013) 78 B0, T 5 i 3 80 e 48 (Coro-
nilla varia)tf FrF &t RS HF, FTF, BBHPSITR £
LRI R IR R A 22 (1038 70D, DAARFERK
e AR R R I . A S2i th R BLEE %
TR I 0, AN SR INEEF 38 5 0, B
RG4S TIRE AN M N R, TR RS,
AT IEE23 IKE26°IF, KR B IR
K, TR G| 1S R, X BT R e 38
PSIIS W A0 S5, A5 IR 28 €0, 2% 4t IR R S 1) e 2 1)
PSIH (1AL 38D, FER I 2 MG REFERL, LLIRI
AT ) R R DA Z R . AndFIWeis (1991)3A
SN, PSTLIZ S A o PR AL A R 52 4 0] ] B 5 1 H,
fRIdRE T, AL, SRIREE(2012)IN R, /KA ihiE it
S HEPSII G M FRAIC, B0 i A% I8 52 01, TR
JEREI N, S I B8 RT LU I AR FIMe-
hler /3 55 o ARIR A2 AR 31, (H 9 HE A 2 217 K

Gy IE I, I R AR NOAN R 58 A i ) 1) G REVH
Feo DL, i3OG REAR B 35 K AR AR A
('0,), Mifi 5 & R PR S HUBEE, B
JEEABOGIE E, TG RN G R 45 A D e
P41 T B I TRl B B #E, HL M s &,
HRZ AT, X FEOCEER T
VR IEH AT (Quick 55 1992; P S G4 F61999; ¥
KA22003; Z=#1452009). ASLIG 245 R, ANFE
FNZAET- RS, Moy VATV 2 ANB 8
B, HIEmr AR N 22 i 5 1 AR 55 5 1Y
. M. VIS QWA JE I LN HR (2= 1
[OEF2005); (R, M, Vs R PSITZ AARQ,
IF] YR 2% T 52 46 (Qu) HL 4% 38 52 IR AR 3 M A &5
(Henmi%§2004), V38 ey U 35 W 52 8 B 3 B AIG
T ARBR(PQ)FE 32 FL T I RE /7, 1X 72 LR 55
QA Qpff it L I B B JF A . PRUth, Vi ARk
e 7L QA7 Qp % it ik F2 P QR 1 S it
(Strasser 1997; Zhu%%2005; Xin%:2013). HA4h, F
B IEIEF B gpo @p My PRI, XU HIPSITR
QA% 3 HL T IR E 0 T B, RIS TR
LT RO SR %

FJF, B W AE A R PSIDEAL 2 [ v 6 4
Hl ) Fe bR, KZHHEYH AR 5 241 N IRF/
F 297E0.8/c 47, H 2 W) Fh 2 mi % /N (Csintalan %
1999), 7Ki%%5(2009). ChristenZ%(2007)F1Appen-
roth§(2001) &I, F/F, % ey il A0 5 i F A
J&. NI, Strasser:(2004)5| N T IS5, Pl
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T ZEVERE TR PLys B TOGREIITR IS Hli3R
FH AR 33 = AN 7 T A AR ERE IR OE RS
P, PR U PR B i KT F o/ F e BT LAERATTAT BA
WPy ME AN ] S A /N2 06 5 3 s S B 28K
WS HIIR (B LIEE2016) . ALK
B, FJE T S e A gUR, RA i e n 48
S5 FI9% 2223 T3 R I B3 22 5, HoAh
v PR A 3 A 72 e A B 2 (B R ). SR, Bl
HT RIEEE RN, PLypsfE 2RI H BH (118 Jata 35,
HAGN 5 B RES AR, V832267 19K %23
R, “BEAT BB R E, XRPT 5 hiE T
FAS B8] it ol /N 32 1 R PSTLE 1 1 PR A AR B AN )

Feng®5(2009) LA K2 2 12 ¥ A £ 9F(2015) (1)
W], /K45 HiE FABS/CS. TR/CS. ET,/CSA
RC/CSHIBEA, P RESE H1 T B H O [ B A Bl 2K
TS E, RBL A B IX AR AL A R DLE A R A
YR —Fh B AR5 3, T DL/CSHE N 2% B 2 v
HC 3 B TR R AL, A g R OR Re 1
DA B bk A5 #k DAASE 982D iod e ' e R R D I 4, A
LI AR R R, L EGREY, TRES
B A S BLH O I, TR S 0 R AR A TS R
N FHC R AR E (ZE IS EL452005), fRC/CSHITABS/CS
/b, B FHET,/CS T &, MDI/CSHE N, Xf ¥
LI B B — & R (5K 2 2552011, 4
th552010). MEAE, AHFTEN LA S 2 58S 3
FET B Wia TR 5 T B UK R BT R
PEA T2 B, @po ET/CS5 T S HUK R B 2 M
NEFEMM KRR, DI/CSETRE AR R R EIE
R R, MAT AR, X5+ 2 a3
ET,/CS. DI /CSHlgpy, &A= B AR (11T 72 45 S AR
—HCERB A EW2015; R7E552010), Ui A]
PIARYEET,/CS. DI/CSHo., (25 1k K s B AE Y 3T
FPERRTS

g bRTIR, TR T AR SN R
g OJIPHHZE. PSIIZZAARM . P GESE br Al LI
WS EY 2R Em, BRETRLEE TR
Wi /0N, 5 1 5 O ol B 0 5 59 A R B T,
JEILPL,p HEHURT DASE R fbh s /N 22 56 A AL 1
A4k, MET,/CSFDL/CSSH AL 5T UK R
HIRINEE IR KR XLESH B2
BT 5 B AR O R TR T ) BB RR R S, PR R

4 i P R A ST B N RO S LR IR R R
TIPS PESS /N2 SR 7E ™ BT 2 RS2 2R AT
W E . B, o] DARHEPL s« ET/RCHIDIL/CS
SR AR AN S R WA 1) AR DR 5, T LA
IEIX SRR N PR R A KRS AT % e
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Response of chlorophyll fluorescence transient in leaves of wheats with
different drought resistances to drought stresses and rehydration

YUAN Jia-Le", MA Chao”, FENG Ya-Lan, ZHANG Jun, YANG Fa-Qiang, LI You-Jun"

College of Agricultural, Henan University of Science and Technology, Dryland Agriculture Engineering and Technology
Research Center in Henan, Luoyang, Henan 471023, China

Abstract: In order to investigate the effects of normal, mild drought, severe drought and post-drought recovery
on the biomass and chlorophyll fluorescence parameters of wheat seedlings, four varieties of wheat (Triticum
aestivum) with different drought resistances were taken as materials by using hydroponics in greenhouses. The
results show that the biomasses of all varieties decreased under drought stress, and the drought resistances
among the varieties was ‘Jinmai 47° (JM47) > ‘Luomai 26’ (LM26) > ‘Luomai 23’ (LM23) > ‘Zhengyin 1’
(ZY1). The chlorophyll fluorescence transient curve (OJIP) was changed by drought stress, and minimal chlo-
rophyll fluorescence (F,) increased after dark adaptation. There was a significant difference between the severe
drought group and the control group in ZY 1. With the increase of drought resistance and drought degree of four
wheat varieties, the values of initial slope of the chlorophyll fluorescence transient curve (M,), relative variable
fluorescence intensity at J point (), and relative variable fluorescence intensity at I point (7;) showed increas-
ing trends, while the values of maximal photochemical efficiency (¢;,), reaction center for electron transport
(¢r,) and efficiency with which a trapped exciton can move an electron into the electron transport chain (y,) of
PSII showed decreasing trends. The photosynthetic performance indices (Pl,,s) of different wheat cultivars
were more sensitive to drought stress than identical maximal photosystem II (PSII) photochemistry efficiency
(F/F,) under dark adaptation. During recovery, the photosynthetic apparatus of drought-tolerant variety (JM47)
and common varieties (LM26 and LM23) could be recovered, but drought sensitive variety (ZY 1) was irrevers-
ibly damaged in severe drought. The drought sensitive coefficient is significantly correlated to quantum yield
electron transfered per unit area (ET,/CS) and heat dissipation of the unit area (DI /CS). Therefore, the drought
resistance of wheat can be identified according to the variations of Pl,s, ET /CS and DI /CS.
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