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Abstract

To select new wheat varieties with high water use efficiency, stable and high output, good water-
saving and drought resistance under the same water supply conditions, three irrigation treat-
ments were set including no irrigation throughout the entire growth period (W0), irrigation at
jointing stage (W1), and irrigation at jointing and flowering stages (W2). Ten major winter wheat
varieties were used to study the differences in yield, water use efficiency, and the activities of su-
peroxide dismutase (SOD) and catalase (CAT). The results showed that the tested varieties could
be classified into three groups based on grain yield and water use efficiency comprising high wa-
ter use efficiency group (Group I), moderate water use efficiency group (Group II), and low water
use efficiency group (Group III). With the increase in irrigation frequency, the average yield of the
tested varieties showed varying degrees of increase. The average yields over two years, under W0
conditions, were 22.53% higher for Group I and 19.12% higher for Group II compared to Group III;
under W1 conditions, they were 11.21% higher for Group I and 6.62% higher for Group II com-
pared to Group III. Water use efficiency (average over two years) gradually decreased with the in-
crease in irrigation frequency. Under WO conditions, water use efficiency was 22.20% higher for
Group I and 20.76% higher for Group II compared to Group III; under W1 conditions, it was 17.7%
higher for Group I and 11.02% higher for Group II compared to Group III; under W2 conditions, it
was 9.33% higher for Group I and 9.13% higher for Group II compared to Group III. The number of
spikes and grains per spike increased to varying degrees with the increase in irrigation frequency,
while the thousand-grain weight did not show a consistent pattern. The SOD and CAT activities of
wheat flag leaves of different varieties and treatments were consistent, and the lowest jointing
stage was the highest at the flowering stage, and then gradually decreased; among the treatments,
with the increase of irrigation times, the SoD and CAT activities showed an overall downward
trend, and WO was higher than other treatments. W1 is the second and W2 is the lowest. The CAT
activity of each variety at the jointing stage, flowering stage and filling stage all showed the ex-
pression Group I > Group II >Group III, the performance of SOD activity in the three test periods of
different varieties is not the same. Through comprehensive evaluation, varieties such as Luohan
22, Luohan 19, Zhoumai 27, and Huaimai 33 showed higher yields and water use efficiency at dif-
ferent water treatment levels. They are drought-resistant, water-saving, and high-yielding wheat
varieties. Luohan 22 and Luohan 19 can be promoted for cultivation in dry and fertilized areas or
expanded irrigation areas in the Huang-Huai region, while Zhoumai 27 and Huaimai 33 can be
promoted for cultivation in water-saving irrigation areas.
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1. 5|

TR — K R B A S E K, AR IEAS A S K I oy 2 —, I HIE S o A AN,
KRR Z OSSR R BRI F IR GBI R 2 —[1] [2]. 4k, REIL £ XEZES™E T2,
B0 R AR NG BRI K, ImASBEIH A /N IE W AR K R B K B 3R [3] [4]. FEMER/NE X R E /N
FMEFAX, DNERFAS S 52 E K 40%0L E[5], MNEAFTHHNTREON, BHEAY, 4/~ EE
LI I HE W A N AKX KA TR SR [6] 0 A /NFEREBE /K 5 AR K 70% A0 45, DRI A /N1
IKAEARN T 7K H B 28 e 42 IR A [5]

arAe] P A PR B AP K BRI, TR BEBR UL PRV K S AR A4 T SEBI/ N 22 A 7= 1 e = e 2
ST RAF AR UL [ 7], 7R HATHINE BRI AR, TERSEK A BERIRAE T, FFR SR B AR BRI S A%
WKIEST, TR HFEKED . KRB R it BB KA R N R O
NEF8]. MTER. E A AN e o R FERE K . EARBRK . K DL SR R K A ROR 2 dk AT T
KEWFFL[9] [10] [11], AIEIZEXAEK S AB AR T NP B AR 2RI AR R,
FEE . BEORIE. MREA5[12] [13] [14] [15]. FBAALYEALERETE[16] [17] [1813HT T KEMAF T, (HEH
FEPU T IKE 7= 1 /N2 S B A 2 i — 1) ) OB, X 28 P T DAYE WY FR BT K SR A N SR B = A,
12 SR % N T STEZS) 2 Gl

IR BT R A T KA B, R AELR VTR REBAKUR D L WS 1 X A AR K
Tk Rk, X O E /N SR AT BT R KRR IR AT AT, HERR AR N2 SR K A T BB
A HH A BV XM I T /K BT R i K R 2y P B K o3 il SRR B 3 77 b, T
BHOKH XM SR AL AR R, X0 G B N R R . AR BRI S, HESh B E R R
SR R EA EEE L

2. MR
2.1 W

AT 2017~2019 HFFEVS FH T AR MR E B o0 14T, W30 S T R4 112729113, b4
34°38'7", JRIR RS, PiEB 2, AL, 2017~2018 /A E WA B K R 339.4 mm,
2018~2019 /N A H WIS BE/K & 201 mm.

REZK AL N 426 7 WIRHE K (WO0) T 7K(WL)s 115K + TFIEK(W2), JEKEREHIE 900 m*hm?,
FK Ry hlE K R R Fr 10 4, R 19, 18R 22, 183 26, AR 207, A 27. #% 136, f7%
5%, 20711, *EpY 3366, EZZ 33(WLEE 1), /MXHAA 4 m x 1.5 m, FEHLIXAHAS], 3IKEE. A
TREARREIE R, 20 om SEATREAIE . JEARTY 225 Jithm?, H AR B i R 4 7

Table 1. List of test varieties
1. REmM—Yisk

R R R R LB S

No. Variety No. Variety
1 %519 6 #2136
2 R 22 7 fiFs5 e
3 %% 26 8 24 0711
4 B4 207 9 k% 3366
5 JZ 27 10 HEF 33
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22. MEABMTE

221 FERMEER

F/NXE 1 m SATFE S, BN A RE ST 5 SR T AR SR /N X AR R MEAE I 20 Rk
ITENEM, TEAREG R SN XSO, TR A R R R ANX ISR N R R,
JiTR SC-G Y [ Bl b5 F 43 M A0 TR0

2.2.2. BENYELEE(SOD)FT E LS E(CAT)EMNE

FHATIA I R R B A KB, R AR R A S A T 40 C Uk, H T
B DN 5« SOD ¥ MK FH AR VU MEVE I E , CAT 3% MK R AN ISVE (1610052 o BT BRI 20 1 7
R TREREFE 2.2 Bl & .

2.2.3. WUE MERE 55 %

KBTI 3R AT RS 0~200 cm 3K & &, B 20ecm A 12, R4 0~200 cm 4%,
HU%) 30 g FFdh 105°CHE 48 h e R3S /K& . T AMB L9V R 1 )5 VR H K 40 F F AR (WUE), 1R
FFRLP= B (Y) R A2 & B/ 22 FE K & (ET, mm)ih-507K 5 R FH 2GR (WUE), WUE = Y/ET .

ET =WC200 +P +1 +U —-R - F
A WC AT I HHE/KE (mm); P oA T IR KE(MM); | NEE(mm); U AT KN & (mm);
R oNERE(mMmM); FAREBREmMM). ARG HA-FE, T2ERE, HR/KEEE > 100 m, Fik
I. U. R. FRT2ZBEA T, {H 50,

2.2.4. BUESH

CLRG A AN [F] /N2 b Bl (RDF PR 2 s R K 2 R FH GRS de b, F DPS 7.5 %0 /0 A 4 A3 A T 3 v
thEek, MRIERR IR B AN, 8 R KE R, SHEHR AR E RS0 M. KH Microsoft Excel 2010 4t
AR . B, SPSS 22.0 FudE o M ik ARt 47 20 G vt o A AN 22 S W E AR S
3. HRP

3.1 BALETARNEZSEM~EBEEMRERIKSSFIRMRNTES T

Table 2. The analysis of variance of yield and yield components of different varieties under irrigation treatments (F value)
= 2. T EIGMEKLET~E REMBERAFED(F E)

. v THRIE R HIORLA
i A U RO R AR 1000-gra Number Number of

Year Item Yield WUE : . .
in weight of ears grains per ear
KA 151.465™ 136.250™ 87.4117  71.282™ 8.446™
Irrlgatlon treatment

2017~2018 A Variety 7.738™ 10.891 9.212" 3.972" 24.743"
=]

_E xR 2.572" 3.742” 2.716™ 3.198™ 8.414™

Varlety X |rr|gat|on treatment

ALFE Irrigation treatment 88.990 4431717 22678  27.198" 15.402”

9018~2019 il Variety 18.385™ 17.998™ 11.210"  11.7317 8.276"
]

M x 1.708 2.101" 0499 2296 1.170

Variety x irrigation treatment

e L TR RIE B 5% 1% L AR 2 KR .
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A 2 B SRR ER . BEKARERAE /N2 P i S A R R K 4 R FH 0% B AR Sk B T il R
ZEdts IV EE R HAREH], 2017~2018 4FAE/ & BB, AR TR KR R B
PAEM 35 22 5, 2018~2019 4F7E ARE FAF/EM 35 22 5, TEK D RIHR FAEEREER .

3.2. B

IR FF L= B A 7K 23 R 2008 2 AR 0 i it Fdh AT 28007, 7ERRIREE S 5.21 &b, ¥ 2k
I3 3 M, AR Lo AR SR N K R RBCR A ) FoK o R RBCER AN 1) F% K 2
AR H). 5 1H: 4 mMEIEE 22, 1858 19, JFZF 27, i3 33); % 11 4: 4 HHTRIGEZE 26.
HAR 207, 17 55, ##E 136); 1 H: 2 PRl (%F 0711, £k 3366).
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Figure 1. The cluster analysis of the tested varieties

B 1 kiR LS

3.3. KB E/NE MBI

H7e 3 WA, BEEE KRB, Sk m B &P AMEA A RN, w2, W1 il Wo
WA B 2, ERRAARA AT F . 2017~2018 4, W1 &E&Hxe, £IAN W1>W2 > W0,
W1 % WO 4bFEHE 5 24.56%, W2 5% WO AbFE R 7 19.45%,2018~2019 4, W2 F= &t i, R BN W2 > W1 >
WO, W1 # WO 4P 10.06%, W2 & WO kbH 4R = 18.98%.

2017~2018 4, WO A1 W2 AR R~ ERB WA > 140 > 1 4H, NAM I ALHEZER. Wl
REFRR (= B R DA AL > 12> 104100 4R 1278 WO KRR ()77 843 51 A 6360.98 Fi1 6372.98 kg-hm 2,
SREE N Z0ER T 17.12 A0 17.34%; | 401 11 4176 WL AbFE R (9752 843 i A 7815.83 A1 7749.38 kg-hm 2,
S3AIEE 1 48321 T 6.23 F1 5.33%. 2018~2019 i, —AMALHE ™= EAAN—5, ¥WRICN 1A > 114 > 1
AoV ZERT 1 ZHAE WO ARFE R (772 823 )l 7263.45 A116863.85 kg-hm ™2, 73 I EL 1 ZH3R % 1 27.94 F1120.90%:;
| ZHLA0 11 ZH4E W1 KRB R 1977 840 iy 7914.98 A1 7350.79 kg-hm™2, 43 HIEL 111 4325 1 16.18 F1 7.90%.

=R F A FYMERE, WO 4T, |4 1 Atk 1 4m 22.53%. 19.12%; W1 %4 TF, |
AN N A AL 2 S 11.21%. 6.62%. ZREPNAEMIAE R, | HE T 22, W& F 19, JZ 27, % 33)
7E WO, W1 L3 RSB = &, X8 oMK Lr, 76 R ARHA — & P05 K A8 0 & =%
77, BT DAE 93 [ 3 27 [X 50 sl E W 2% A AN 70 s XCHE T Bl . 1 ZH (V%22 26 AR 207, £ 5 5
HFZ 136)7E W1, W2 LB RIS m = &, X dt M — @ I KR = 1, Gl A AR B XY
IKCHE TR Hh X B HE A ) F A

DAL AL s 5 22 it —8 000, WO ALBER, PRAEIR S 22 PRI —4, 73y 6895.80
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kg-hm™, 7643.40 kg-hm2, 435l E A% 207 (5 3k Fr A K 400 B Rl $2 55 6.64% . 16.63%; W1 AbFE,
PIAEIR 5 22 (77 820 )8 7786.05 kg-hm ™, 7819.35 kg-hm 2, 43 B 71 4% 207 ¥ 3.24%. 2 5 4.82%.
HIEE AL, ¥R 22 [T KPURME SR, EATE R T

Table 3. The yield differences of 10 varieties under different irrigation treatments
= 3. 10 MmMETREEKLETHEEER

2017~2018 =& (kg/hm?) 2018~2019 =& (kg/hm?)
e 2017~2018 Yield (kg/hm?) 2018~2019 Yield (kg/hm?)
K5
Nuijer B 1
WO w1 W2 Mean WO W1 W2 Mean
value value
1 6115.05 7477.50 7132.80 6908.45 6874.50 7738.95 8113.80 7575.75
bc ab bed c bc b bc cd
5 6895.80 7786.05 7152.15 7278.00 7643.40 7819.35 9150.90 8204.55
a ab bed ab a ab a a
5 5877.75 8127.75 6989.70 6998.40 7290.60 7652.85 8492.10 7811.85
c a cd bc ab b ab bc
6555.30 7872.00 7645.35 7357.55 7245.30 8448.75 8412.90 8035.65
10
ab ab abc ab ab a b ab
YA
Mean 6360.98 7815.83 7230.00 7135.60 7263.45 7914.98 8542.43 7906.95
value
3 5838.30 7817.55 7754.70 7136.85 7168.95 7304.85 8052.00 7508.60
cd ab ab abc abc bed bc cd
4 6466.35 8046.60 7650.30 7387.75 6553.35 7460.10 8090.40 7367.95
ab a abc a c bc bc d
6 6609.15 7558.65 7761.60 7309.80 7091.25 7145.25 7904.25 7380.25
ab ab ab ab abc bed bc d
7 6578.10 7574.70 8048.55 7400.45 6641.85 7492.95 7990.80 7375.20
ab ab a a bc bc bc d
¥IA
Mean 6372.98 7749.38 7803.79 7308.71 6863.85 7350.79 8009.36 7408.00
value
8 5560.80 7180.35b 6860.85 6534.00 5947.05 6695.10 7151.85 6598.00
cd d d d d d e
5301.15 7534.50 6818.85 6551.50 5407.35 6930.30 7383.45 6573.70
9
d ab d d d cd cd e
YA
Mean 5430.98 7357.43 6839.85 6542.75 5677.20 6812.70 7267.65 6585.85
value
BYE
6179.78 7697.57 7381.49 6786.36 7468.85 8074.25
Grand
mean c a b c b a

T AF/NG FREFRR AL 0.05 KV 257 83 AFRKE TR R Z 57 % (P < 0.05), R,
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3.4. BEKLEXAENERFKSFIRBRARW

Table 4. The differences in water use efficiency of 10 varieties under different irrigation treatments

F 4.10 M A EHEK IR TR FI AN ERNES

2017~2018 WUE 2018~2019 WUE
i A Bl ¥IfE
Variety NO. WO w1 w2 Mean WO w1 W2 Mean
value value
1 1.2198bcd  1.2646ab  0.9718bcd  1.1521bc  2.5210ab 2.1110a 1.5933bc  2.0751bc
2 1.3706a 1.3128ab  0.9760bcd 1.2198a 2.6456a 2.1224a 1.8062a 2.1914a
5 1.1158de 1.3178a 0.9600cd 1.1312¢ 2.6011b 2.0876a 1.7037ab  2.1308ab
10 1.2038bcd 1.2406abc  1.0576ab  1.1673abc  2.5011ab  2.0447ab 1.7960a 2.1139ab
L9t 1.2275 1.2840 0.9914 1.1676 2.5672 2.0914 1.7248 2.1278
Mean value
3 1.1281cde  1.2868ab 1.0577ab  1.1575bc  2.4234abc  1.9081bc  1.5930bc  1.9748cd
4 1.2328bc  1.3094ab  1.0498abc  1.1973ab  2.3555bc  1.9467abc  1.6161bc  1.9728cd
6 1.2494b 1.2211abc  1.0670ab  1.1792abc 2.4137abc  1.8329cd 1.6065bc 1.9510d
7 1.2703ab  1.2462abc 1.1025a 1.2063ab  2.4764ab  1.8898bc  1.6456bc  2.0039cd
Fafa 1.2202 1.2659 1.0693 1.1851 2.4173 1.8944 1.6153 1.9756
Mean value
8 1.0339¢f 1.1436¢ 0.9465d 1.0413d 2.2115¢ 1.6481e 1.5061c 1.7886e
9 0.9775f 1.1916bc 0.9424d 1.0372d 1.9850d 1.6867de  1.5690bc 1.7469¢
Lot 1.0057 1.1676 0.9445 1.0393 2.0983 1.6674 1.5376 1.7677
Mean value
B 1.1802b 1.2535a 1.0131c 2.4134a 1.9278b 1.6436¢
Grand mean

B 4 W50, 2017~2018 4, MUK MR SIMERE, = AA0BE 25 22, &Iy wl>Wwo >
W2, T2, A, N AHAE=ANF T R AERE, B0 W1 > W0 > W2, FEE B KXERIEm, A
] SRR K o B R A PR ZE 57, I8 22 A3 136 FIfEEE 5 SR A RCRIZHT NI, H A4
RIS/ MBI R, DL W2 AFE R K. WO. W1 AR, KORHBEKEIN AN IHE >1nd >
4 W2 38R, KOFBCERMEDI N WA > 14H >4, 1AM HEWEZES. 2018~2019 4
FE, MK RIR A SINMERE, FEREARREIEMN, KR HRERE TRES, =AM 0nE R
o VAL 1AL 1 4AE W2, WL FT WO = ANEEE R e AR R, ¥R I8 WO > W1 > W2, WO, W1,
W2 @b FE R, KA FIR R KIEIN VA > 114 > 1 H. ZEWERLSE, WO, W1, W2 =/MhHEF,
AR K S RIHBCR RN V4 > 1H > 1 4.

MK FI SR BB, Bl RE AR B3GR 23 R SR T AR, WO 25 4F T, | 40
2055 I 1 25 22.20%. 20.76%; W1 2544 R, 1 ZLAT I 204050 L 1 2 17.7%. 11.02%; W2 214
T, |éﬂﬁ=ﬂ I éﬂ/\”ﬂth 1417 9.33%. 9.13%. Zify 3 MEHERIUKTHKE, W5 22, 185 19, AE 27
IS 333X 4 A B T K IR 4

DOI: 10.12677/hjas.2023.1310125 902 ol


https://doi.org/10.12677/hjas.2023.1310125

3.5. HEKALTEF AN E/ =M B i pk B R

B 5 AIAL BEARACIXS NG P B R B AR — A, IR =N 3 S 38 EKRE, 2017~2018
TR, AEECR LY W1 > W2 > W0, W1 R W2 2R3, FREERIN W2 > W1 > W0, W1 W2
ZRAEZE, TRERD N WO >W2>WI1, WL W2 257 RE%. 2018~2019 4, AR N Wl >
W2 > W0, W1 M W2 Z5 83, BRHEINW2>W1>W0, WoM WL ZRAREE, TRELIN
W2 >W0>W1, W1 R W2 ZRARE. ZZEWERSE R, &OFn, FEEERKREMIE M, mHik
BAENFFRERIIEI, WL A s FRCEOZRET I TR E RIS JE 3G . & Sk, Aokl
PIEEIRIA VH > 1A > 110, BREECR TR AR 45 R IA — 5, v RE S R B SR
Ko PIERBEREAHZRR, AR — LR FRRAE.

Table 5. The differences in three yield factors of 10 varieties under different irrigation treatments
5. 10 MM EEKLETHAE=EARER

san il ThiE e TR 2
FE RS 1000-grain weight Number of ears Number of grains per ear
Year Variety
No. WO wi W2 B WO wi W2 WE WO Wl W2 ¥
1 4598 4226 4116 43.13 55395 641.25 649.20 61480 28.25 24.69 22.92 25.29d
d bc cd f ab a a a ab cd c e
51.29 40.29 43.22 44.04 54495 61650 639.00 600.15 29.54 28.73 28.10
2 28.79b
abc c bed ef ab abc ab a a b ab
5 4858 4730 42.69 46.19 52725 609.75 61545 584.15 27.29 3150 27.93 28.91b
bed a bed bcde abc abc abc abc ab a ab '
10 5154 41.01 40.86 51.02 48495 61395 591.00 563.30 29.13 26,59 26.72 27 48¢
abc bc d a cd abc abc bc ab bc b '
¥IMH
Mean 4935 4272 4198 4468 527.78 620.36 623.66 590.60 2855 27.88 26.42 27.62
value
53.68 47.77 51.62 44.47 556,50 589.50 623.25 589.75 2432 25.33 27.47
3 25.71d
a a a def ab abc ab ab c cd b
52.43 4483 43.67 4493 508.2b 579.45 586.20 557.95 29.04 3130 30.33
4 30.22a
abc ab bed cdef c bc bc c ab a a
2017
_ 4780 46.65 4591 46.79 56145 560.25 56250 561.40 2276 26.86 28.52
6 26.05d
2018 cd a b bcd a c c bc cd bc ab
7 53.44 4472 46.48 46.98 447.75 621.00 631.20 566.65 26.70 25.96 26.30 26.32c
ab ab b bc d ab ab bc b cd b d
¥IMH
Mean 51.84 4599 46.92 4825 518.48 58755 600.79 568.94 2571 27.36 28.16 27.07
value
8 50.32 40.79 41.02 48.03 551.25 629.25 583.95 588.15 21.71 23.81 26.89 24.14e
abcd bc d b ab ab bc abc de de b f
5461 4420 4527 4821 569.25 631.20 59745 599.30 19.91 2219 27.60
9 23.23f
a abc bc b a ab abc a e e b
B
Mean 52.47 4250 43.15 46.04 560.25 630.23 590.70 593.73 20.81 23.00 27.25 23.69
value
MYE
Grand 50.97 4398 44.19 530.55 609.21 607.92 25.87 26.70 27.28
ran a b b b a a b a a
mean
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K A

Continued
1 4330 4180 45.00 43.37 582.00 600.00 561.00 581.00 33.90 34.20 36.20 34.77a
bed bc bc cd a ab cd ab a ab ab b
5 46.40 4340 46.20 4533 49350 529.50 585.00 536.00 33.40 3540 3550 34.77a
ab ab abc bc c c abc cd a a abc b
5 4450 40.10 4450 43.03 534.00 573.00 579.00 562.00 33.60 33.40 37.50 34.83a
bcd bc c cd abc bc bc bc a ab ab b
42.00 39.60 43.70 41.77 50550 567.00 54750 540.00 34.10 34.00 38.20
10 35.43a
cd bc c de bc bc cde cd a ab a
S9f 43.37 567.37 568.12
Mean 44,05 41225 44385 5 528.75 5‘ 5‘ 55475 33.75 3425 36.85 34.95
value
3 4940 4630 49.80 4850 55050 64350 631.50 60850 32.60 34.00 36.10 34.23a
a a a a ab a a a a ab ab b
4 4250 41.00 4560 43.03 49350 567.00 516.00 52550 34.70 3390 35.00 34.53a
bed bc abc cd c bc de 11d a ab abc b
2018
- 4540 42.00 45.00 4413 56550 636.00 567.00 589.50 31.70 31.70 32.50
31.97c
2019 abc bc bc c a a cd ab a b cd
7 46.40 46.60 49.20 47.40 50550 561.00 507.00 52450 31.60 33.30 34.80 33.23b
ab a ab ab bc bc e 11d a ab bc c
¥
Mean 4593 4398 47.40 4577 52875 601.88 555.38 562.00 32.65 33.23 34.60 33.49
value
8 4050 38.00 42.60 40.37 576.00 636.00 558.00 590.00 3230 3240 32.80 32 50¢
d c c e a a cde ab a ab cd '
9 4240 4110 46.40 4330 57750 61050 619.50 60250 28.00 3190 31.10 30334
bed bc abc cd a ab ab a b b d '
¥
Mean 4145 3955 4450 4183 576.75 623.25 588.75 596.25 30.15 32.15 3195 3142
value
Réig{da 4428 4199 45.80 538.35 592.35 567.15 3259 3342 34.97
rr::z?n c a c a b b b a

3.6. EKLEIFARE/NEREMH SOD &M IR

B 2 A%, ASIE] SRR AL B R N2 SOD Wi, HCTT WG N, B S0 R, Sab
FHAH WO > W1 > W2, %
ahRIE], AP 2-b B, R SOD FEMERIUN WAL > V4L > 141 JFAEIgRI N 141 > 114 > 1
M ML EZER.

ANTR] it o 5 AL B GT I SOD v 14 (e R A A A 34— B, il 2-c. K] 2-d. [ 2-e Bw, RTTHEL
TEHA. MERHA= AN B SOD WGP EIN )y WO > W1 > W2, 1 ZH. T 20, 12 Rl e = AN A B R e 3
N, WATEIERAL, R E, JEREK. SOD FEME TR E A RIS L4 > N4 > 4. [F—ffh
ANFAEERTE] SOD &1 N R E 0 LR BN W2 5K, WL K2, WO feshhe BT A B 5 1 il 7E 7K Ik

B, Wl 2-a s, BEEREKIREUNIIE N, SOD if ik RILEAT FEEY,

KRNI A, T B DR e Al 5 o
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Figure 2. Effect of irrigation treatment on SOD activity in different flag leaves of wheat

B 2. EKAIEX AR/ NEREM SOD JEE RIS M

3.7. KB ARNEMEH CAT E1ERIFZ N

HT1&] 3 W, ANIE) AR BR K/ 22 T CAT WEAER B, RIS, e, G0 N,
FALHE], Wi 3-a Bias, BEEEKKEIEGIN, CAT WEMERINEA T B, WO BUHARALHE — B &

DOI: 10.12677/hjas.2023.1310125 905 AV RL


https://doi.org/10.12677/hjas.2023.1310125

FRECRIBIKT, WL IRZ, W2 il CAT i&ME R H 4 LRI W2 > W1 > WO0. % ffflal, ikl 3-b
FiR, | 4 —BEORFFERGE AT SO AR AFE R I CAT SEEIRIA 1A > 11 4H > 1114, CAT
TN E 2 EE RN 141 ST 4R 1 4

ANTE] i B 5% AL BT B CAT W M R i b 4 A4 A AR — B, ] 3-c. 1] 3-d. &) 3-e B, 4R°75 1.
e, BESRIA =] CAT TR R BN WO > W1 > W2, BE/INE CAT & PERE % T 5 FLFE i34 0

THEAN, 3G A0AE 2 PR i e S
UbE Treatment g Ff Variety
- -
- 6 -
5 ° e
Ex Ez
SE 2 2
F5 4 F 547
I = ik :
E < £35
S 21 S 2
0 0
N e I PR T HESR I
Jointing stage Flowering stage Filling stage Jointing stage Flowering stage  Filling stage
A E B Development period  3-a EH B ] Development period 3-b
I 1T
10 - 10+
=—=W0
8 - -~ W1 8 4
g 2 =i W2 éﬁ z2 6 -
SE 67 =%
g #H g
e 47 e 4
E< £ <
<J <©
S 2 © 29
0 0
W e Eon gowm  Hem RN
Jointing stage Flowering stage Filling stage Jointing stageFlowering stage Filling stage
4 HBHY Development period  3-c B Development period 3-d
I
8 -
w67
E 2
Sz
= g4+
Ee
[
S 24
0
P FAEH] RS
Jointing stage Flowering stage Filling stage
4 BB Development period  3-¢

Figure 3. Effects of irrigation treatment on CAT activity in different flag leaves of wheat
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4. ¥1ig

AWEFERA, KAFHBEZIRZHEELM, OHREEFA, FEgA, TR E KRS, EREERIE
AP KRR PE I B R R [20], AN [F A /N R R AR R AN TR], = B RUK  F R AR IR R E 5
sl E] PR A 2 44.86%, JK R RCER A2 42.18% [21] [22] [23]. AN[E] SRR BERE K B34 0, PR EAK
AR FAHA BEARE, E—EHKEEEN, 2K R — AR EER24]. A
AR, FEEREKERREN, KRR RN G FRE[25]. ARFFCR A 10 AN Fr, K4
FRRL= BEAK R RCE 2 AR R, RIS T 522 B A 40 N sk A R R (1 2) Ko Fl
FARCRE N AR 7 R RN ) o BEE REK BRI, S i Fh i) 7= &P S E 0 AN R R 1Y)
BN, PRSP R WO S50 R, LALRT 1420 L 11 415 22.53%. 19.12%; W1 204 F, 141/ 141
SR EE N4 11.21%. 6.62%, Ut BATEA BRICZK BTIR AT /K 20 ) FH 28 i (1 i = B N s o 7K 93 1 A
R B A VE AR R S I A1, WO 2644 R /K3 R 248, | 28080 11 23 00 LE 1 2H5) 22.20% . 20.76%:
WL Z0 R 1 4R 500 LG 1 2H 8 17.7%..11.02%; W2 26451, | 2080 112853 70 EL 1 20757 9.33%1.9.13%.

BTN, BEREKERE N, TREEET N, RUERBURETIGN[26], &) AE LRI FIAN,
BEVE K BB 0, RO RO 5ORN b B P — 8. s A AN [RI K A AR B R B A
RIS, RIVEKAEFEXT 10 AS/NZ fhFh = Al i R 3R AR AE — 8 s, ™ = R 3R B E R R
B A E K U R 0, FEORLEOZATIE s m RO A FEIFE R RSE I, WL kbR s TR E R I b
JEdE . XS BN T AR AE A N AR KR B O 1, R B TR R AR G, (kR
o Wb E AR InERL R, SRAFEE m I . SRR, BRI R BN LA > 1>
M, FAEECRITRIE A LR IA —3 . TR SIS A SRR S, PIERIM N EMHZEE R,
A REE— 22 B TG IE -

WHFCR I, HUE S P T 5 e R B D 3G D0 i 38, 398 R TR R S [18] . ARIEH, ANIH
i PR AT AL ER IR /N2 B SOD Al CAT FEPER I —5, AT HIEAR, e, Jagl F . &3,
B FE K IS 0, SOD #1 CAT TEPERINEAA T Fetady, WO B A AL B — BEARFFR m K, Wl
W2, W2 feff. SsbFplal, $RATHI. MR CAT it | H— B RFER A IKE BRI |
Ho>14 > 104l SOD ik, = ANE R RIS AR, k4511 SOD yEHERI A 114 > 14 > 1
4, JFEUIMEEI N 14 >4 >4, BRI EER.,

AW AT F v B X AT, PR ZE K, MR E —ER AR ik — DU e
BEFAFKEE, BLELFEL TSRS NTEKRIMKY %, ZHE. WZERMTK 4
/AN iR R R R IR A ER R AR AT D RS ALE S IR AT R I SRR IR R, AR
PRI BRAT SR DTN SRR R s YA SRR 2K .

5. &5ip

B 22, W5 19, JHZE 27 MESE 33 J& T KA R i) /N2 B, AEASEIZK A3 AbFE R B I R
AP AR oy R R, X288 P mT DAAE B e 22 X W FR BT /K EE DX A Fld, PR A P2 plAs, 120
PR . FERHTIIKPLR/NZMIEE TAER, APfis R 22 M ASEA IR . 1632 260 H A& 207, 17
55, M 136 /£ W1, W2 LB R B m &, XAl — @ T AR, & A
TR DX T 7K IR 1t DX s i 7K U b ) oA
& H

B R IARA N (N FE Mk B AR AR R (CARS-3-75); ¥ Fa 44 A% Mk B AR & 52 3001 H (2022010101); 7] 7
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A e 5| S by BHE R E % 40 H (220221341012) ;ST AR A FEA TREIH (2022HLTI09); R4
FMb BB “PUARPULL” RS S 347 5h11%1(20220102008) ;¥ FH T 2 AHE DM 2 25 5 15(2202024A) «
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