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TEE . NIRTTIRM/INE B 00 B K U B A (8 A0 it U, AR T LA SR 22 (X g R SR A /N2 R &
45 NAFFERT 4 SR ARG 2 HE RS, FXEBHRT(W) W5 7 d(W2) )5 14 d(W3)3 4
FKAEAEE PR ] | FE 7K B 449 60 mm ; @1 X 3% B 150. 0 kg/hm*(N1) ,187. 5 kg/hm* ( N2) F1 225. 0 kg/hm? ( N3) 3 “Miti &
IR ( 4l N) 3T 9 AR EBERIAR L, 43T LB [ AL B /INZ S A 3 TRk i T BS503R B Rk
PR IR BT KSR R DA R OGR R T oA A i e R B R SR R NEE ARG TR A
i 1B B R R K AR B A A) R R R L S BRI SRR AT B s AR K U BRI , BRI
P I TETRRRE 25, b T o e 2R e B IR i, W2N2 AbFRRPRLT S, 10 134.5 kg/hm®, B ST
HABALHR(P<0.05) , [al— 7K AR FRA ], N2 ZbBE N3 Ab3R -+ e A A & B35 m T N1 AREE(P<0. 05) ; M1 Rl it 4
IRV, S0 A WL i R R A R A L o i) ) R 2 SN R D P AR TR . /N K R AR
T RZ K MO AE B RS (8] (4 52 0 e 2 /K T B ] A 4R K 43 R R RSCR Se B I /b 4501 5 7 d 38 2 5 it =R XS 7K
SR AR R TR e, W2N3 A B/ N AR T B B 28 A PP R i o 255 7% JEOR TR A BRI 555 /N2 Hhr
FEAE N TSR KRG SR R B, B e /N R IR 7 d(W2) R AT K M0 A B ) A 3 it 40 (41 N) 187. 5
ke/hm® (N2) , AIRKIGEE R R W2N2 b B v (] B 127 DX 0@ 7 /N 22 777 Ml 48 S0 1 A5 i Pl A 1k R
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Effects of different water and nitrogen supply regimes on plant growth,
grain quality, and water-nitrogen utilization in high-gluten wheat

LI Xiaohang, WANG Yinghong, JIANG Zhikai
(Xinxiang Academy of Agriculiural Sciences, Xinxiang 453004, China)

Abstract: To explore the optimal water and nitrogen management period and nitrogen application rate in spring for
high-gluten wheat, this study took Xinmai 45, a national-approved high-gluten wheat variety in the southern Huang-Huai re-

gion, as the research object. A field experiment was conducted using a split-plot design. The main plots were set with three

water and fertilizer management periods: jointing stage
175 H #5 :2025-03-03 (W1), seven days after jointing (W2), and 14 days after
EETE WA E A £ H (231111112900) ; B R /M%7 L # jointing (W3), with an irrigation amount of 60 mm for each

AR R WL T ( CARS-3-2-35) ;T 2 BLAC AL 72l 4% period. The subplots were set with three nitrogen application

AR R B BEEL T ( HARS-22-01-73) levels: 150.0 kg/hm* (N1), 187.5 kg/hm*> (N2), and
YEE BN 2L (1987-) , 2, WL I Bt RIS A, EE 225.0 kg/hm* (N3), resulting in a total of nine water and
FNLE N BHIEITE . (E-mail) li.xiaohang@ 163.com nitrogen supply modes. The plant height, leaf area index,

BINIEE 558, (E-mail) 410733138@ qq.com aboveground dry matter weight, grain yield, processing
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quality, water use efficiency, and contents of microbial biomass carbon, nitrogen, and phosphorus in the soil at harvest were
analyzed and compared under different treatments. The results showed that wheat plant height, leaf area index, aboveground
dry matter weight, and grain yield first increased and then decreased with the delay of water and fertilizer management peri-
ods. At the same water and nitrogen management period, wheat plant height, leaf area index, and aboveground dry matter
weight generally increased with the increase of nitrogen application rate. The W2N2 treatment achieved the highest grain yield
of 10 134.5 kg/hm’ , which was significantly higher than other treatments ( P<0.05). At the same water and fertilizer manage-
ment period, the soil nitrate nitrogen content in N2 and N3 treatments was significantly higher than that in N1 treatment ( P<
0.05). At the same nitrogen application level, the contents of soil microbial biomass carbon, nitrogen, and phosphorus first
increased and then decreased with the delay of water and fertilizer management periods. Wheat water use efficiency was mainly
affected by the water and fertilizer management period, first increasing and then decreasing with the delay of the period. The
application of nitrogen fertilizer during the W2 period had the best effect on improving water use efficiency. The W2N3 treat-
ment achieved the highest comprehensive evaluation score for wheat grain processing quality. Based on a comprehensive evalu-
ation of traits including grain yield, processing quality, and water-nitrogen coupling in high-gluten wheat under different treat-
ments, it is recommended to conduct water and fertilizer management at seven days after jointing (W2), coupled with a top-
dressing of 187.5 kg/hm” of nitrogen (N2). The results of this experiment demonstrate that the W2N2 treatment is a feasible

cultivation measure to improve the quality and efficiency of the high-gluten wheat industry in the Huang-Huai wheat region of

China.
Key words :

INAE T TP R R T R R AR Y
RERE MR SRR, BEAE JE BT /N A2 T T o B4 7
AW, XL F/INA B 7= R S i T
SRR N R A /N S A DX
P B E LA SR B A B A D AR A 2, S BUh
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SR i Fe it P AR AS AL 2 /N 22 A PR G, 38 451
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(LR, AT L | A BE AN 38 o it 20 ok Ot o
A3/ N2 1A P R SR 0L S A 1 ) 2K IS B
Titio e A AEAE AU REAE PRAUESE AT /N 22 R 0L
[ LR L5 ok HERFIZCR , i REA R0 S N A
VTG YR PR A TH AR 25 R G M R Ok
TR R 75 Y S A 1 I 75 Gt (ml st , Mg S B4 /N &2
PN 255 84 5 HE SRR S —

IKREIE RN/ 7 BRI B PR 2 2R
BIRATADITEW MARZ B WK LR 185, (2 i T
TR B DR iR AR U AN [A] BF
TR 25 AR /N RN Y
WFFE AR, AT T RA R RAE 5 BB AR R TN
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high-gluten wheat; water and nitrogen supply regimes; water use efficiency; quality; yield

R T s 7R AR RCRAE
PG, S AT B 9T A& B, BT i AU 180
kg/hm? JE XA/ INAZ A7 et A1 it I3 I BR800 A e
AR AR A BT A SR o | it R i 35 1 E A0 T
FEI°9150~300 kg/hm® , KTF 300 kg/hm* W] 235 (kN7
PR BT R . 24/ N2 NI o 7 2 0 T
V) 14 ZEE 3R 2 B S HN F s/ FRa 3 , /IN2 W SR b - T
BB EHER B — ki iR g, w4 T &
INZERPRL it L SRR A o 6 T I 7 R
() 25 i SO 1) A 5 it 468 325 0 P it 2 o il A
ANKE fin vt 2R B S A B AR S 0 AU
FHOMY L Fan S BSE R IR, S SR ATEEAR
HEIR 10 d RN R AER A 5 I e  IE S
2R R AT RO G R AR A X SR A
B BTt AR T e R R s ] D) 25 R o)
Bl X HOAC/INZ BT S TR Ak 5 2 e R Ak
A BT/ N AR R Y T, 2R
T AEAE AR A — R P4 it A A 5 B et & /N3 7 1
vt SO A SR T 7K RS T s J R X i 7 /N 22 o Tt 5 LA
Tk ER MR RIS K AR P
B2 A AR AR B Rl > 5N
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TEA AR RR /N2 A Rt AR R R
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JIEAE P [ T 227K X SR il /N A A AR i o
P 7 LUK IR HSORFI BC 2R, e 240 R 3
“ELAS IS 28 M A BT ], Sy S5 B v T A2 DX 7y /)
A IR R K AR R R R BOR
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1.1 REXHER

AGRIE T 2020 4F 10 A F 2021 4 6 ATEM A
B S Al Bl e ELR I F b (35°27'N, 1139457
E) PR % 5K 85 m, B AR 14 C, &4
SRR i 589. 1 mm; B FUAE L HIHEAPLE S
1.42%, 4> A & & 1.09 g/kg, # 20 0 & & 11.39
mg/ kg, HBCHI & 111.4 mg/kg, pH {4 8.36,0~
200 cm )2 A 1.45 g/em’, M 6] i KEF/K &N
32.3%, /NERAEFTNRMARREKEME 1
PR .

35 1100
30 el %0
g 2r 6
B 20F 160 &
I
g 15- 1 40 E
S 10F ¥
B 420
SV
0 = 0
10 11 12 1 2 3 4 5 6
A

O PHREE; — Wt
E1 2020-2021 NEEFHSEMFRERE
Fig.1  Temperature and effective precipitation during the

wheat growth period from 2020 to 2021

1.2 Rt

BEA/ N ik il N2z OB &2 45,2020 4F 10
H 17 H#EFP, AR R R B ER, E£IX
S/ AEAS BEA A, 2021 4F 3 H 12 HiER X /N E kA
PATH, TS 1 BEEEAE (W) #ER 7 d B 2021
AE3H 19 HEFTAE 2 UEEBERE AL (W2) ,#ER 14 d
BI2021 4E 3 H 26 Hi#FAT5 3 HEMEIGAE (W3) 2k
FHIK T il BRI 2 (60 mm) ., FEMRIIX ) 3
ANFEALIBEHEKE (46 N) 430508 150.0 kg/hm* (N1) |
187.5 kg/hm? (N2) .225.0 kg/hm? (N3) , HAKiX 56 )7
FUFR 1, FEFRIEHEIEIE (N &8 0 PO, F i -
K,0 Fim 18 : 22 1 5)  FEAR H &~ 750 kg/hm’ , Ji%
BB A A A B E [R) S b AR R AR
FHE A A 472 A2 w] A 77 1) Wintersteiger /)N X

FHLRE 4% Flr, 36 A B8 150 kg/hm?®, /)N X7 B>
13.5 m* 9 M 3 REL, 3 27 AN/NXBEHLIX 4
HEZ A/ NX Z 38 1.5 m Fa B RR /N X, B
ZINDR T % o RIT EEL ()85 8, (L 4 U0 R 8 AN i A
2021 4F 6 H 5 H/NEZ B, R/ NISCEIRLEET T4/ )N
F1 FilWAEKIEEER B ERE

Table 1 Water and fertilizer management timing and nitrogen ap-

plication rate for each treatment

AT s ) R
7%%{3;?;*)'5“ (E%f;) AR5
2021-03-12 150.0 WINI1

187.5 WIN2
225.0 WIN3
2021-03-19 150.0 W2N1
187.5 W2N2
225.0 W2N3
2021-03-26 150.0 W3N1
187.5 W3N2
225.0 W3N3
1.3 NEMBERFE
1.3.1 A EAEKRKF ARG T FE/NEHHE

HI(BS) FHIEI (FS) MBI (RS) , A5 /N X Bl AL
TR 15 #EEA R, SRR E R 0.1 em 19
ARG 2 M e B 9, JF TR R R R e I
FURE(LAD) o Forp W RSB Tk < Se i
IR /INZ I A I B B KA B 5 T B 4 IR B i
T AR = K x B 5 x0. 75 1B A - AR ()t
A4/ INX BT TR/ NAZ S R B 3 i R 4K
(LAT) = (FRRRI TR BT TR R R BERY ) / BN T AR
b N E L TR = G G B o 1 78 L0 w572 e
THRIFEAS e T 105 CHEE AT 0.5 h, B
PRI S 80 CHLT ZHE , Frig H T4 i i
R4 A BRI RS 2 e TR
132 B DER>AAREGN T INEKD
FIFZITR A KA R e = Fh ™ i/ 4 F W
MFEKE, Hd, EFWEFEKE (ET) %A R
“ET=I1+P+U-D-R+ ASWS” 15" N Xrp 1 FR
AFEANREK S (mm) 5 P A E BN B R OK &
(mm) ;U R AEF IR KNG (mm) 5 D A
FEBHE (mm) ;R MR E (mm) ; ASWS R #EFh
AT SR S5 0~ 200 em )2 A9 1 HE I K & 48 {5t
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(mm) , % F AR B B #7302 30K 5
AN TH ET BERT 286 U D R X 3 T,

133 IEAMERALEMAMEDLTHE R WG
M AEL/ NI, WA/ NX BEALIEHR 3 /~%
FER, REE0~20 em 1209 1 58FE 5 W R 2 iR TR
5), 3 2 mm FLEES , e 3 E e, +
SRS A KCL IR LR (R ERH# R A1)
A BRA T i) IR RS A 10% H,S0, &7
( IR T A AR e A B w7 ) ik, R
AIVEICIE T (AN R A A AT RS w7 ) At
IR e e R SO e RUR S R
TOC 35 4 2, - M i A 9 s D) 2 18 Gy T 2%-
NaHCO, $& B Ab e 38 5o FUBHI 5 55 B T4 (1CP)
e

1.3.4 @B b EfEmIGRng 5k, Kk
() /INAZ KFHE ] Brabender 72 7] A& 77 (4 J85 17 ML 1 25 1
TR, THI A 7% 1 2 /N 220 W 1 7 00 2 75 ) (GB/
T 14608-1993) , i FH Hit L8 1 #5824 7 A2 77 1 GM-
2200 U T A0 A S0 5 5 TC KA 4 R /N 22 03 DT R
A ) (GB/T 15685-1995) , % JH LYZY-2 A
Ref A0 2 A3 (M R D AN e A R 2 1 7™ ) U
SE 5 T AR 5 2 80 (A 46 W /K R | T AT B8R [] | T
HIfR e B IA) 45 ) 2 2% [ b 7 i AACC-54-21, F
F Brabender 2 &) 4 7% E‘J*ﬁﬁﬁ({m”ﬁ%,ﬁﬁi%q’%f&"
S CANAE i R BE Ty B A T AR A ) 2 BRI B
FrifE AACC-54-10, ffi 1] Brabender 23 ) A 7 1 437 fif
A5 > Ry T 3RAS 45 A ER N KRN T R
ML A AW 58 R FHAE G 23 B F 32 L4343 B
B9 AAALBRE 8 AN T A T8 bRtk A7 [ 4, 9%
Jei R PR 5027 SR T pR B0 T3 45 A A B e 48
B )55 J R, X T P A SR S pREI(ELSR A, SR )5
SRECF M, R8T (5 A KN A T R HES1
1.3.5 SR fh/ E AP = 2 AL MR A g E
INZZ 7 PR 3R A R T AR SR A e R
RN TR, H v A7 T AR RO AR EAE /N
2 BRI A AR 45 /N X 1 m XU T RE BEadE AT H
() S b o BAASE THTRR  H E TT  AE RSN X
TEHL 3 AN 1 m® DX, B A2 B 4 RSO3 s T
W FREE s ST S s A, TR I
B A/ ISR I L P B ATLE T 000 FL PR, HE
53 BOF AN /NN FPRLY TR

1.4 HIEAEESITHH

K SPSS FRARHATE RIS TR 2K 25 7T |
FRGT AT RS JE PRSI, R Excel 2016 #E474K
PEE IS 450 # i Origin Pro 2021 2:7ilEI3%
2 ZER55T
2.1 AEAEFTES/NEMER S EET
¥ RE R

M 2 T, AN R R R 4 A6 3 T AR S
B2 K A PSS [] A0t 0t 1 R 2R 1) 3 AT
FM, N ZEREIA A6 RN LA Bk = ) 27 B
T KIS 1] 52 M) HL 347380 I 35 7KF- (P<0. 01) | il 280 i
XoF 47 A 1R IS /N 22 PR e 5 e SR A b 3 KT (P<
0.01) ; 2R A0 00 | B0 i st b 35 T4 i &
7T K IS T) R 5 25 B2 0 ( P<0. 1), I it 260 2 DU X 4
A6 0 B 2 M b 3 T W o R R R (P<
0.01) , XF 2 F A bbb 3 4 o 8 T W 35 52 ) ( P>
0.05) ; 7K A A5 P A 3 A 0 & s BLAE T R
X A AR R R A A 3 (P<0. 01) % oA A B
WIRk R | RS HORN b R T R R R R
(P>0.05) .
#2 BNEMEREH S EBTFOREFESTER

Table 2 Analysis of variance for winter wheat leaf area index,

plant height, and aboveground dry matter weight

o wex wmeur e CpLET
BS W 8.019 ** 66.107 ™ 9.836 **
N 6.031"° ns ns
WxN ns ns ns
FS \% 20.242 ** 96.09 ** 68.567 **
N 30.311 ™ 47.37* 99.353 **
WxN ns ns ns
RS \\% - 121.84* 119.40 **
N . 42.87* 25.68 "
WxN - 9.93 ** ns

BS: ZFE W] FS. AL 1 RS Y, W /K HE 45 B R] s N il 10
WxN ;7K T AS° B RS (o) bt 22 3k 149 38 TR T * 36K AE 0.05 7K 752 1
B3 FIRTE 0.01 AKTFFE M R 2 ns F/RFE 0.05 /K52 MR i
- PR MIUICEHE

ML 2 W] L, A /N R T AR R ik e LR
T i A /N FE A AR B D T D
. ARG AT G /K NE A R Rl R, &
/NAZE Rk b b T B AR AR A U
BAREIE FTHE RS, Hod w2 A 3E T W1
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AbHE W3 AbFH ) H AT AT 3 2 ) 4K A3 TR R AN
A2t FESIEASREE . S eI AR A5 (e AR
W2N3 b3 5 W2N1 W2N2 b B[R] 25 5 A0 g (5 2
FET WIN3 LbFE AT W3N3 4bFH (P<0.05) ; W2N3 4b
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AR 78.6 em, fH 5 W2N1 W2N2 fb32: 5
AN Y W2N3 A B [T R E Y 1.467x10°
kg/hm? | ST WIN3 43 W3N3 LbEE(P<0.05)
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15F b2 .

10F bab

(=45
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B2 FAELEZNEMHEREH GS. M EBTFURE

Fig.2 Leaf area index, plant height, and aboveground dry matter weight of winter wheat under different treatments

22 AEAEMNTEMSASERTEREDE
MER A BEENZIT

A 3 AT, [a]— 7K A4S B A ], N2 4b N3
AEE A RS A S B E & T N1 A (P<0.05),
T N2 ZbFEFN N3 b PR 2 (0] 22 5 AR 2 (P>0.05) .
FACFE A R W R R 2 RN B (P>
0.05) ,4bF 280. 8 mg/kg % 294.5 mg/kg, H [t
ROKV, LSRR Y A= i e A o 2 Bl KIS
PR (] A 43R S22 S 0 0 J5 oD 1 AR A A, 3
Y A Y R RS R IR E Y e A Y
 W2N3 RbFRIR WA, 7[Rl — K I A 3 A ], B
it 2R 3 I RGO W A R B A
F+,N2 Ab3H N3 Kb A A P AR i
T NLAR (P<0.05) . MK 4 7], W FI N P
AN i A W A W R B A
FH (P<0.01) , W FII N AN PR 2 52 B AR I+
E AR S B MM A Y i A B R

WA BE(P>0.05),
%3 FRAEHERSERTERENENER ANHSE

Table 3 Contents of soil nitrate nitrogen and microbial biomass

carbon, nitrogen and phosphorus under different treat-

ments
A i%i%&}% i%iﬁ}j@ i%iﬁiﬂi\%
b3 (mg/ke) A’:EV/JEW Ai%iﬁ Aii%ﬁﬁé‘é
o (mgkg) W (mg/kg) Pt (mg/kg)
WINI 12.3b 280.8a 31.6b 2.23b
WIN2 13.9a 290.6a 36.5ab 2.71a
WIN3 14.5a 289.5a 39.3a 2.89a
W2N1 12.5b 283.1a 39.4a 2.46b
W2N2 14.1a 294.5a 44.2a 3.12a
W2N3 14.8a 292.8a 45.2a 3.29a
W3NI 12.2h 282.8a 36.6b 2.32h
W3N2 13.7a 293.3a 40.9a 2.83a
W3N3 14.2a 290.2a 41.8a 2.99a

WINI WIN2 WIN3 W2N1 W2N2 W2N3 W3NI W3N2 W3N3 UL
L, [T S s ] () 8] 250008 S5 AN TR /NG Sk 3R AN [l it 280 o 22 i) 2%
FBE (P<0.05),
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Table 4 Analysis of variance for soil nitrate nitrogen, microbial bi-

omass carbon, nitrogen and phosphorus contents under

different treatments

wn o S RIGLS WL
W ns ns ‘ .

N o "

WxN ns ns ns ns

W N WxN W3 2 7, ns RRAE AN A I35, + RRTE 0.05 K
AN B2 s FRTE 0.01 ACFAS AN Y 3,

2.3 AEIALIEITIEA /N FZ K F AR
ARSI ZE R (] 3) W, /N K 53 F R0

T AZ KN BT [A] 52  CIEL 3 1T O Bl
KR A8 S [B] B 4 5, 7K 43 R 4803 2 386 s o
B W2 A BSR4 R AR L W AR BT W3
A BEEE s R [R] K ORE A BE R E) 2N 22 K 4 R AL
2 B it 20 A 3G O 2 0 B TR R RE R, 3 UK
JE A FHE ] 4 R O N2>N3>NL, H 3 M H
] 2= S ¥y 3k B K F (P<0.05) , Jifi A & H
150. 0 kg/hm* ( N1 Ab ) 3 fin & 225. 0 kg/hm’
(N3 Kb 3 ) B 7K 43 1) FH 2050 238 A8 i e K 1Y) 2 K I 4
PREFE] 3 H 19 H (W2 ZbF) | 3¢ BI7E & B 1 K e
PRI ] (W2 Ab 3 ) TR IS 2 1 it &I X K
LENDER P S 53/ I

22w 220 wo 20 w3
— 200 — 20t ; = 20f
W E W E b M E
®E gt a ®E gt B8 18t
B = B a
= E 16t b ®E 6 T E 16t
R s R S c R s b
®E2 o4k o ®Z 4tk ® 2 4tk .
1 1 1 1 1 ] 1 1 1
1271500 187.5 225.0 127500 187.5 225.0 27500 187.5 225.0
i (kg/hm?) it (kg/hm?) i (kg/hm?)

W1.W2 W3 W3 1, B8 P30, Mgk b R)/INS 7 RER R AN [ 2 R A B 8] 22 53 8.2 (P<0. 05) .
B3 FEALEREE/NEKSFIRBERRE

Fig.3 Effects of different treatments on water use efficiency of high-gluten wheat

2.4 A[EACERRTSE AR /N Z PRI T & BRI R0

S AU, W1 AR BRFT W2 Ab B 25 il 2
IS, PR K & 2 b T, H N2 Zh P AT N3
AL B 2 T N1 AL (P<0.05) , {H N2 &b B F0
N3 AbHH 2 7] 2% 5% R @ 2% (P>0.05) , W3N1 AbH |
W3N2 AbEH W3N3 AbHL/ N PR K R 22 58 i
F(P>0.05) , HH R 7K AE 4 B8], i H I R s
() 1A DAY B ] i AT oz Ao v AR T AT S e | T
VAT A BEL Ty T 7307 5 2 5 0 1 o BT 2 B0 3 B o it
G 1 3 fin 2 B2 BG n S RE AR Y e, I B
W2N2 b3 A BIWEAE 3 Ul B 38 2 4R 457 1K
JIE A B[] [ Fsf 3 Y 2 vy it R i A B T 42 T o
B /N2 I T o

JAFE 6 AT, W AbFRAT W2 AbFREE ST b
e U B3 I K, HLL W2 b HE R S it
KL ETEM A ST W1 AR, 2851 E i
Rl W2N3 B HEZ S 1, 25 A AN E AR
FIALEE R WINT, HEA 56 9, 45 A BZE A 1T (K /1
JF 3 W2N3>W2N2>W3N2>W3N3>W3N1>W2N1>

WIN3>WIN2>WINI,
2.5 FRAEIEEGNEFTERNHIN

JNFE 7 RO R TR 7K AR B ], A = i
Jit 2R 1) 164 0 2R B 5 T v BRI 1 e e,
W2N2 Ab B/ N2 FFr = i e i, 10 134.5 kg/hm?,
BT W2NT AR W2N3 b ;3 > K A 45 35 i)
[ RH LG, W2 Ab BN KA 32477 i B e, 3R89 7515
kg/hm? 38 W1 B/ NZ KPP 207 i W3 4 BN
FE PR35 P oy R 17. 52% (12, 28%, W2 Ab
PR/NGE TR T 35 = W1 ARERAT W3 AL HE (P<
0. 05) s AHIRIZK HEAE B 5], AN 7] it 280 o Ak 242 ) A6
THREZEFHAEE(P>0.05),

T 8 BT 22 W S vl 1, 4 /N2 T 3z 3|
K N A B R] L B 7K B 455 B S ) A5 it 0 E AR RG]
1) 8. 25 LR ( P<0. 05 ) 5 /N2 Tl 5037 it 2 i o
SN (P<0. 01) , 52 /K HE A B a] 55 e 420 T AR 00
BT (P<0. 05) ; Tk 552 /K A4S BRERH A)# 5 2%
S (P<0. 01) ;7™ f2: [ B 32 3] /K I8 8 B R 7] | il 20
DA 28 HAE AR B 2 5 (P<0. 01)
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Table 5 Effects of different treatments on grain processing quality of high-gluten wheat

g FPRIBOKIE PR m R W A m AR ULFF{E
(ml/g) (min) (min) (em?) (mm) (EU) (%) (mL)
WINI 0.654h 15.1h 17.1b 141.3b 156.7h 576.0b 31.2b 37.1a
WIN2 0.663a 16.2a 17.9a 156.3a 166.4a 588.2a 33.5a 38.7a
WIN3 0.666a 15.6ab 17.3ab 149.7a 162.2ab 581.2ab 32.4ab 38.0a
W2N1 0.670h 16.7b 18.2b 157.0b 165.3b 579.4b 33.0c 39.1b
W2N2 0.682a 18.1a 19.1a 168.0a 175.6a 594.6a 36.0a 41.9a
W2N3 0.685a 17.5ab 18.6ab 161.7h 168.7h 582.8ab 34.2b 39.7ab
W3NI1 0.672a 16.0b 18.1h 145.0b 161.4b 579.9h 34.1b 37.8¢
W3N2 0.677a 16.6a 18.7a 157.3a 170.9a 586.2a 35.3a 40.4a
W3N3 0.671a 16.1ab 18.2ab 151.3b 163.0b 580.2b 34.8ab 39.5h

WINT, WIN2 WIN3 W2N1 W2N2 W2N3 W3N1 ,W3N2 W3N3 WLk 1, F e et ] Rl 5K /5 A /NG 5 B s A [l il R de 2 18] 22 53 35
(P<0.05),

F6 FRELETEHNERFINGSEFRENERERYE. ZETNMNME

Table 6 Comprehensive indicator values, weights, membership function values and comprehensive evaluation scores for quality evaluation of

high-gluten wheat under different treatments

At s R AU
Qb B LEATHME e
PC1 PC2 u(xl) u(x2)
WIN1 -1.54 240 813 -0.79 689 236 0 0.139 162 988 0.010 674 847 9
WIN2 -1.24 919 703 1.20 330 995 0.103 265 951 0.779 069 074 0.155 104 016 8
WIN3 -0.98 346 948 -0.13 229 138 0.196 852 476 0.351 782 586 0.208 734 659 7
W2N1 0.14 354 964 -0.27 133 850 0.593 777 085 0.307 298 537 0.571 795 627 6
W2N2 0.69 068 498 1.89 389 027 0.786 472 556 1.000 000 000 0.802 843 239 2
W2N3 1.29 697 017 -0.32 843 463 1.000 000 000 0.289 032 304 0.945 452 656 1
W3N1 0.46 576 600 -1.23 188 452 0.707 258 392 0 0.652 998 735 5
W3N2 0.65 786 376 0.36 278 655 0.774 913 258 0.510 168 255 0.754 596 975 3
W3N3 0.52 024 201 -0.69 915 166 0.726 444 285 0.170 432 259 0.683 786 155 4
e 0.923 281 706 0.076 707 516

WINI WIN2 WIN3 W2NI W2N2 W2N3 W3NI W3N2 W3N3 WL 1;PCL: F840 1,PC2: F sy 25 x1 x2 Wb 3T 35 54020 W 250 o A AS [
mn R e R R A

x®7 AEALEMEH/NEFEREREZHZME *8 AFANBEHNEFERMREZENATESTER
Table 7 Effects of different treatments on grain yield and its com- Table 8 Analysis of variance for grain yield and its components in
ponents in high-gluten wheat high-gluten wheat under different treatments
’ 2 K Ny SN =N ¥ e K T SN =N
i B A% TRE R o R AR TRE TR
(x10*,1 hm*) (ki) (g) (kg/hm?) (x10*,1 hm?*)  (HiL) (g) (kg/hm?)
WIN1 621.1bc 33.20b 41.88¢ 8 093.3b W * ns ok ok
WIN2 636.8 abc  34.41a 42.33¢ 8 437.7a N ns o ns o
WXxN B B ns TS
WIN3 630.5ab 34.99a 42.12¢ 8 363.1a _ R __
W N WxN WL 2 7, ns, # | e 5300 R A8 B3N A 8 35 7F 0.05
W2N1 632.9hc 34.47a 47.40a 9 097.8¢ HKEFRITE 0.01 7K %,
W2N2 661.5a 35.15a 47.85a 10 134.5a
W2N3 646.5ab 34.57a 47.21a 10 022.2b 3 ITJ’ I/B
W3N1 632.7abc 34.25a 43.34be 8 610.4b
W3N2 637.9abc  34.87a 4420 8742.4a 3 AEARHENEXNBHNEEEEKES
W3N3 607.6¢ 34.25a 43.93  8701.3ab Eit Nz 0k-Al
[Tl VN o Ny
WIN1 WIN2 WIN3 W2N1 ,W2N2 W2N3 W3N1 W3N2 W3N3 I3 BT ABFSE 25 SR 0, & /N2 Rk T RS

1, ) 78 % Fsf ] 5] 3 B8040 i AS TR) /NG 7B 3R /s AN [R] it 6 i =22 1) 22 57 . R -
B2 (Pe0. 05) . T M AT R AR K B AT S R R
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7 d(W2 KbFR) SR /N 1A R B R T B A
(K IEEREE 5 W1 AbFRA W3 A BRA L, AR T
IS S R v 0t 505 40 ol o B S B A K U A S
Vi) P A2 38 22 R S48 o s A AP P A8 AR R A 3 5 1) 7
LRI 45 AR, R WIS MR A K I
B[R] )2 1 it 5N AT DA fin 4% /N A
S e T RRURIRR o, 228 T 52 1 4% /N 22 1) e )22 245 4 e L
TGS R AR O RE AR 3 2 MG & VR L RS0R
B, B LR AE A /N b T R A 1 4R
15, A/ INAE ) i 7 B A
32 ARKEMEENXIEHNZAKSFI AL
EFRS MR

ARG K BR, 7E [R]— 7K AT A L R] il 25 it 2R o
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i Y I R I AR, X 5 2R R
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FIFZCR SR E B R g5 AL, b5 & 2K
PRI AR | /N2 5% 7K 43 04 R R 6 Bl 4 it 2
() 1 T S22 B RE n J5 ueD 1 AR Al R B oY LR —
S Tt R /N 2 e P TR R S e 5, B
P32 U] 5 02 P T /N AR AV K R ] £ 2
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TR Y A I B AT 4 R R RN R
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A BT s A i, R R A A ]
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