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REGT 2023 4F 6—9 H 7E IR 7K E I S [ B 45 sk
55 % B I OK T KO R B 58 i (86°03 47 "E,
44°18"28"N, 4N 450.8 m) AT, HiALPEIL NG+ 5
X, ZREKRK. ZETHHRNE2850h, ZFTHH%
JKEAE 205 mm. 2023 4 )NU/R A B WS S EE m A 1
Frone 56T AR AEY) N A, 50 R K HERTE
§mLLF, HIEFHOAHEL, /NT 0.01 mm kifRR+
YR E B KT 21%, 0~100 cm LIEFHIAE A
1.48 g/em®, HHEFKEN 14.4% (FRESHD .
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Fig.1 Meteorological data during the growth period of
guar bean in 2023

1.2 IR KA

JVRET 6 H 6 HitAr NLXHE, 10 H 2 H#E47 L
PHRIR, SAFEH 118d (& . MK (&2
NV 2 4477, T 1.45 m 55 R £ B k) R
FERNFT N X P B 2 SR RERT, T RET A EE 70 cm, 7E
T REAT I 10 cm AL A4 — 4T, JCEE 15 cme i/ %
AbFE B A LR, 2% /MX B R 70 cm.

®1 URELEHERRIES R

Table 1 Irrigation and fertilization scheme of guar bean growth
period
EE =i JitE JEF#E /K Trrigation and fertilization
Growth period Date JAW Cycle/d Lt Proportion/% X% times
Hi 06-06-06-26 20 20 1
Seedling
REAEI]
Blooming 06-27-07-11 15 20 1
2]
Pod 07-12-08-01 20 20 1
g
ik Y
Seed filling 08-02-08-16 15 20 1
A
Mature 08-17-10-02 47 20 1
EHEH
Whole 06-06-10-02 117 100 5

FEWAIE (R 1D 25 g9k & HAh 2

BF el e 3 E W1 (1 170 m/hm?) « W2
(1530m*hm?). W3 (1890m’/hm*) FIW4 (2250m*/hm?)

4 HE B K SF, N1 (30 kg/hm®) Al N2 (50 kg/hm?)
2 M EOKSE, R SE LA G B, 3R 8 AN b B,
HANERE 3AER, L2 HEE, 24 4N0MKX.
AR /N X I AN 8.7 m* (6 mx1.45 m), L FI4H

JE it JE K S 40-25 kg/hm?® (P,05-K,0) o 15 ¥ jii A 15
FAFEE A, HEAREE. e R KR DL HNEETE RS
i SR IR Z MR K KT HEE,  EWEK I L
218 135 g/L. REALKLNIKZE (CONH,),, % &4
BN 46.4%) . BERZ —%: (NHH,PO,, EfR — & b¥)i
BN 60.5%) FIEAKET (KCl, EAEREDECN 57%) .
TRIG DX P BRI, T 2455 H ) 35 B e 3 — 5.

JI/K 5 Guar bean

o
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Fig.2 Guar bean planting mode

1.3 mEMNESHZE
131 AKIEF. FEARR

D R ZMIGE: T, A, N
AR I TUR IRk & 22T &, AN X BE
WLIEE 3 #RIEEATARIE, MHERRES G R &k e, H
Wehs = RO HUE MR PR B3R 2 1 2 om AR 254

2) FEEIE: 1E)RR SRR, BN X 4
WOR S, SHATIRRL, WEmE R TR E. B RX
R 9 R A S MRE AR, DL RRTE, I3 B PR S
PRI R, AR, Bk E A AR

3) e TTURGH BRI H FESE0E . IR
Z WEAGE R 5 0 0l R e RO Bk . R BL vk
i R 2 Py 2 s )
1.3.2 EBAKS A LR ERICARE = 5

1) FEBKFIFH &R

Iye=Y/I (D

o Y AR R AL FE TR G728, keg/hm?s T R S AL
KE, m’/hm?®; Lyoe NEEBKFI AR, kg/m’.

2) BREwAET= )

Sprpn=Y /F 2)
A FOAMIR AL B & R, kg/hm®s Sy N EUIE A 72
71, keglkg.
3) WRTE%L
Su=Y/Y, (3)

A Sy WBGRIEEG Y WIEMAERANEF R T TR
ZHAENYIF SR, kg/hm?,
1.4 HUESH

KA Microsoft Excel 2016 % ¥ it & £ 35, {# A
Origin 2022 #AT/EE, KM IBM SPSS Statistics 26 # 1T
Ti 2T RS A A S8 ek B A . R A 4
P AT & s HON 8 N KB AL B AT L5 G 1P . SRIB 2
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%5 20 3] FHRES ST KU R TR T TR 57 B 5 K R P 93
it A SRR 2R Bchi s, M FRBERKTE T, JTUR Gk
UX) = X = Xoin)/ Koo = Xonin) (4) Wil R K B I RS I RS Rk, AE W3 KE TR I B K

P W3NS WINL, W2NL Al WANI, W3N2 5

UX) = 1= (X = Xin)/ Xinax = Xoin) () WIN2RFEREIEER (P<005). W3KT FRA

X UX) Ron AR SR8 RBUE s X, RomiZ T8 br i
TSEME s X RN LRI M B s Koo RS RIS
B/ME. AN S TURE R EZIEM KRR, Wik
A @ W FEOMIRR, MWigHEX (5 5.

2 GERE55H

2.1 KREEMRRIEKNIFM
2.1.1 KRAEMEXINR MG A Z A TR

JI IR 2Pk v R 2R B T /R AR S A i 4 K
(E 3. PREfibmg DL s R, ~F%2h 1.182 cm/d;
SOM B IE DB AE B A K, S0 0.157 mm/d; H#E N
FBRA, TR AR A ZE M H 3G K i B . ESORL,
E K B TIUR 520k i R0 25 R 1 52 g 34 0k 310 A I 35 KR
(P<0.01),
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Fig.3 Effects of different drip nitrogen treatments on plant height
and stem diameter of guar bean

TR A A FE K KT RGN 1.57%~28.8%. A [ Jiti &L &
NNR &M B AR E K & 3G RT3 K, Hob DL W4NI
AR AR, S5 ER W2NT AL A8 i) oA Ab BRI 77 7E B
EMER (P<0.05). E£)NREEMNMFHA, HEE
St B S R /K B A BAE F S AR MR e 2 A
PEEZI (P> 0.05)
212 KREMEHNREZTFYHRARREHR A

T 5 X SIS T i KR — (b Ab B R K =
X JIUR GRS A R AP AE R B 52 (P<0.01),
it 2 M it R S R K B 1 B8 ELAE G SRR T AR R
HEEHERN (P>0.05 (£2). KRGKESTY
R AR KRG K 2P K EfaeEas, £ w3
KPR . K, ZTYWHRMERES W3N1 5
WINI. WIN2, W3N2 5 WINI. WIN2; R &8T5
R EF WINI 5 W3N1. W3N2. W4N1, WIN2 5
W3N1. W3N2. W4N1, ¥fFEREMEZER (P<0.05),
YRR BB W3N2, WANL. W4N2 %5 WIN2.
WIN2, W2NI. W2N2 b H ] fFE B E M E R (P <
0.05), W3 /KFFIURGZE. REMTYHRA R EiLF
BAKE, 5 WAEEKKFEERAEE, B WL W2 K
KPS N 175.69% 33.70%; 196.67%- 143.39% K&
44.22%- 9.05% (P<0.01). JIUREHEHTYITFNREE W3N2
REFE R 3R KM, 5 WINL. WIN2, W2N1. W2N2
Je WAN2 SPFEAE 2R (P <0.05), BX oAb B 4
hn 16.32%~148.82% (P < 0.05) . WINI~W4NI1 ALFE T
R 2 AR, (H W2N2 43 5% 5 T WAN2 b2
(P<0.05).

®2 TRKALEMN SR RE TIRREENZE

Table 2  Effects of different water and nitrogen treatments on dry matter accumulation of guar bean at seed filling stage

g = = L St
Ab ¥ Treatments I Leaf/g 2 Stem/g R Fruit/g i Root/g Accumqjlzi%ijf;r\l/p;e%plant/g ROOi%l’Tl(ﬂ): (Ethratio

WINI 1.57%0.71a 2.24+0.63b 3.84+1.57¢ 5.44+0.32b 13.09+1.32d 0.09+0.02ab
WIN2 1.58+0.41a 2.49+1.02b 6.37+1.82b 5.36=0.63b 15.8+3.65¢d 0.08+0.05ab
W2N1 1.74+0.61a 4.63+0.79ab 5.96+2.28b 7.13+2.04ab 19.46+3.59¢ 0.12+0.07ab
W2N2 2.10£0.28a 5.12+0.42ab 6.48+1.85b 7.15+0.91ab 21.06+1.89bcd 0.14+0.06a
W3N1 1.94+0.19a 6.43+1.96a 14.17+7.63ab 7.78+0.24a 30.32+9.56ab 0.07+0.03ab
W3N2 2.05+0.36a 6.61+1.23a 16.1+5.15a 7.80+0.49a 32.5746.19a 0.06+0.02ab
WA4N1 1.63+0.62a 5.32+2.16ab 14.90+5.55a 7.62+1.56a 29.47+5.71ab 0.07+0.02ab
W4N2 1.65+0.09a 5.09+0.99ab 14.88+2.00a 6.78+0.99ab 28.00+4.04b 0.06=0.01b

HEKE W 1.217ns 10.844%* 10.529%* 5.54%% 13.904** 3.319*

Mg E N 0.46ns 0.111ns 0.551ns 0.253ns 0.369ns 0.12ns
WxN 0.199ns 0.08ns 0.127ns 0.224ns 0.202ns 0.177ns

e FATEER ARG RS A RS TR AR R E EZE R (P<0.05). *,P<0.05; **, P<0.0l.
Note : Different lowercase letters of peer data indicate that there are significant differences in dry matter quality in different parts ( P < 0.05).*,P<0.05;**,P<0.01.

2.2 KREEXN/RE =2 AR IKAEF B E A E D
B BT 5 X R U SR VK — A A A B R K
PR R BRI EL . B S o R B R R
BYFEENLEL (P<0.01), JEEE AR R .
BARRRLECR TR B AR S L EW R EEm (P <
0.01 8¢ P <0.05), K% AEH RN B bk Jog & A0 1K 5T

BT E (P<0.05). (K4,

I 4 w75, EME-BEAE T, R E AR %
TP E. AR IEH . BRI & S BN B A HE K &
KT WI1~W3 K &SI, 7£ W3 KPR
IR BB KA. W3 AL BT AR A 78 Rk IER
BRI B A BRI B A W ARERR 258N 154.16%
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230.41%- 103.13% £ 44.14% (P < 0.05), % W2 &3
HK 128.15%- 139.02%. 23.43% 1 18.61% (P <0.05).
FEAH R KK, BRI B FRAR KL 0 A T h o &
PIbE A E G ORISR, bk E T W2N1 5 W2N2,
BFRRIBR W2N1 5 W2N2. W3N1 5 W3N2, T-HiJi

B WANL 5 WAN2 (A9 E R EEZ R (P<0.05),
VE K B 5 it R (AR A A P X B R o B B TR o &
AR FEHEREZELI (P<0.05). FRRRFR & T H
R IAE W3N2 AbH N IR B f KAE, FEAR LR W3NT Al
WiAN2 S H HAR AL AR B 2 % (P<0.05)

25 ¢ 72N B N2 90 - N1 B N2 . N1 B N2
L a
=20} 75 oy a A
oy g 2 ? =
= a
. a . = 60 f s == =
@ 215+ =]: = _.: 2 B B 30 F = —_—
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Fig.4 Effects of different water and nitrogen treatments on yield components of guar bean

T T X SR P T W M K IR — A A A B R K B
it 8 S W 3 A BAE 6 P2 ' TWUE il PFPy ¥ B
BEEM (P<0.01), {HIBRXTWERIEEA B 3E rE#m
(P>0.05) (E5 . N1 EKFTF, IREZREE W4
K TFIABIEOR, HARET HAh b2 5 35 59 0 24.29%~
37.68% (P<0.05); N2 fiZEUKFT, B W1 #EAKKFSE,

WINI IN1
% 288 kghm™ w 1]610 kg-hm™
W4N2 9
NG S
Na 2 000 bd 60 /
Reb 30
18 4| 4
160
W3N2 L8 3400 W3NI wi3N2 cd 05 wW3N
b e
N\

/a \ / a
W2N2 W4NI1 W2N2 W4N1
WIN2 WIN2

a. e b. VLKA IR
a. Yield b. Irrigation water use efficiency

B s

FoR 3 MEAOKFRVUR S =B R EEZR (P>0.05).
EARE HEAK KPR, W2NI 5 W2N2. W3NI 5 W3N2
PITEAERFHIEZER (P<0.05), H =55 2081 K 0m
BN 25.94%~30.13%. ZiEME, ARG EE W3N2
AbFE R AR (2 480 kg/hm?), AH BT WIN2 & 3% 42 7
50.07%, 1H 5 W2N2. WA4NI fll WaN2 £ 5 A 5 % .

WINI
7 kg'kg!

WaN2 a||:§ W2N1

W2N1

g/ d W3NT W3N2 &
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Wi4N1

W2N2 Iab

WIN2

WIN2
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d. Harvest index
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Fig.5 Effects of different water and nitrogen treatments on yield and water and nitrogen use efficiency of guar bean

N1 it /KFF, PFPy /A/R 5 IWUE Fifi /K &3 fin
ZEEEIN, 7E W4 KK FERR K, H W4 KK

SER AR A 3 ANEKOKF L B A 24.30%~37.69%
(P<005 (P<0.05; N2iEKFETF, KR/IKE
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FEIRHAE: 1 EK R LA BTN i TR 5 B i 5 5 K ORI R 95

IWUE £ W3NI1 Jiti 5KV T, JN/RE IWUE i 7K &2 3
IZET N, 78 W1 EEKKF FRSSRME, H WK
AP R AER T oA 3 MEEAK K B 3 25.00%~49.83%
(P<0.05); N2 % /KFF, IWUE{E W2 /K ik
BliR, HEB WIN2 S H R a3 B A7 E B %R
(P<0.05), 7 W2 fl W3 #/K/KF~, TWUE Bt it &
s T, W2N1 ST W2N2. W3NT FRT W3N2
N 25.95% F130.14% ( P<0.05). NI % /KT
T, JR/RKE PFPy BHEE/K S IEIIZHrs n, 75 W4 KK
FRIEERA, H Wa BEKKE AR T HAl 3 MK
KPR 2 HR T 24.30%~37.69% ( P<0.05); N2 jifi &K
PR, ARG PFPy £ W3 HEZK/KF ik B ER, (U5 W1
HEAKTFHAAEREEZSR (P<0.05), HAHKT WI
7KIKF PEP, B #F4RE 50.06% ( P<0.05) . fEAM [FHEK
JKEF, PFPy Rt &34 0 T %, &#EKOKF R N1
5 N2 b E B AE B EEZESR (P<0.05), HBEMEA
BN 2 PR 3.05%~130.08%. HEKE. R EM
P A BRI ECE Wk m (P> 0.05) .
23 KAEEMN/RERE MRS
BT BE T R DX S U S W E K B — AR AR AL FE R VE K
X TR AR AR R EH H B E 2 (P<0.01 8¢ P

WINI WINI
1.0 (ng/g) d 60 (mg/g)
W4N2 cly'g W2NI1 W4N2 ati 50 W2NI

0

S W3NI W3N2

\Qc

W4N1

/abe

W4NI1 W2N2

g
WIN2 WIN2

b. AL ERE
b. Soluble sugar

a. B HER RN

a. Galactomannan

— W3NI1 w3N2

<0.05), HEEX VI H B RE AR R &2 R A
EREMERE (P<0.05), 10 #E /K56 & 128 BAE R
XA R RS B (P<0.01) (E16).
N1 EKF T, RS F0H £ R b & 7 KKF
W1~W3 T BEFEK K 38 RN, 75 W4 #E KK
TR ER, A WA BEKKE RIS oMl HAH
BT HARFE K KT 22 30 10.88~16.79% (P < 0.05);
N2 i KR, TR 2270 H 55 J o /e B /K = 3
MR/, B W2 #EKAKF 5 W3 #EKKF4h, HAab e
IR EMEZER (P<0.05), W3N2 4B FEAH
B RS RN 0.79 ng/g, BEE T WAN2 4L FE R 0.71
ng/g. £ WI~W3HEKKFT, IUREAHZREES
EREEE RN B, BARR T N1 EEKT, N2
BKFFEFHRTTT 430%~6.62% (P <0.05); {HE
W4 KT, WANI A HBERES ELE T WAN2 (P
<0.05),

JIJR 0] VA B S B AE W K R IE KT,
BEE VK I INTZE %, H WIN1 5 W2N1. W3NI,
WIN2 5 WAN2 (R AR R EEZER (P<0.05) . JER
STV TERE S EAE S HE KK R N1 N2 Ab#E[(A]3) 6
EMER (P>0.05).

WINI WINI
95 (mg/ 100 (mg/g)

W4N2 90( gg)wzm W4N2 gg W2N1
< 85 sa S0 o
na 80 6 “abc
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Fig.6 Effects of different water and nitrogen treatments on the quality of guar beans

ENLEEKE T, JR/RE 2 & EE W2~W4 K
R B R E M ESR, H W3NT A W4ANL & & &5 T
WIN1 (P<0.05); N2 % /KT, JUREZHESE
AbBEA) TG B EMEZE R (P> 0.05) . EHEEKKFET,
JR/R G2 B8 & B AE WL B N2 23 F NI (P<0.05),
HAWEKKFFNI E N2 2B EREEZEZR (P>
0.05) . JR/RZIEM & EAE WINI Bk, 5 W2NI1,
W2N2 fil W3N2 T EMEZE S, (HEE T H AL A2

(P <0.05) . FAT it &0 K P 28 Bo6 IUR E3ER & &
BIATFAERZE W (P> 0.05).
24 ETERSPHERBRBSTNEEITEN

ETIUREH &SRR, &= 8 (XD #

BEKFIH &R (X))« BB WA= 1 (X))« IR S
(XD FAHERE (X, WEER (X)), 25
(XD R (X)) 8 /N8 ArXT % kb # 34T 28 & VP AN -
xF 8 MNRARHEAT M M AT (3R 3D, 45 R WK
FIRBER S EENE. 20, FACR A 50Ok 2

VERY, AT ERE AR () 2 2R AL (P <0.05);
BB A= )R P VRS, WOGRAREORE Fr 0] 3 2 B 3%
IEAZE (P <0.05). [Ak, AS[EFHE bR A7 6 A B R 1)
FEYIRFR R ER 7 HriExt 8 M e Fr 3T R4 2
Guitorbre Wit F b, FRECH 3 ANMREIEE KT 1
MRS X 3 AN ER I R TTRRRIEE] T 81.55%,
XEHREENICEEE T 8 MEMII KA EE (R4,
Rk, FX 3 A TR RAREERM 8 NMEbr, XIUR
THHATVEAN . B O ERE T AR R B 29.39%,
FERBENWAE T (X)) MEZH (X)) 2 MEFRKIRY
Mjs 28 ERAEE T RGEE RN 29.21%, BB
B SRS (X)) FIER (X 3 MEMRIIEEN,
F o FEROEE T RIS B 22.95%, EEDCEAHE
BHE (X FITTAEMERE (X BIsZmNE. R4E FE Ko
TSR, £ 3 DNFHA P HIX 8 fabr kAT M R
BB I FEA. a4 MR (5, HE&LH
BIEREE, HEITHT (5.
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Table 3  Correlation analysis of each evaluation index

1BHF Index X, X, X3 X, X; X, X, X
X, 1 0.00 0.00 000 0.00 000 000 0.00
X, 0.46 1 0.00 000 0.00 0.00 000 0.00
X, -0.69 —0.67 1 0.00 0.00 0.00 0.00 0.0
X4 059 000 -072" 1 0.00 0.00 0.0 0.00
X, -041 015 048 -064 1 0.00 0.00 0.00
X, 065 —0.777 093" -049 048 1 0.00 0.00
X, 032 —090° 055 000 -035 0.54 1 0.00
X, 063 030 —090" 094 —059 —-0.71" —023 1

e X RN X BRI AR X RRBIE R T1. X, Fori
FIEHL X R TR X BREIERE . X RREW. X RRiER,
T

Note: X | represents yield, X, represents irrigation water use efficiency, X;
represents partial factor productivity of nitrogen fertilizer, X, represents harvest
index, X; represents galactomannan, X, represents soluble sugar, X; represents
polysaccharide, and X; represents starch., same as below.

®4 ERSETFEEMGERME
Table 4 Factor loadings and variance contribution rates of the
principal component

I RCE
he i Factor loading
1ndij:tt§§ibles LRI LY R=EMS
Primary principal Secondary principal Third principal
component component component
X —0.156 0.630 0.132
X, 0.535 —0.584 0.587
X5 —0.941 0.046 —0.039
Xy 0.222 0.923 —-0.055
X —0.273 0.019 0.883
X 0.567 —0.141 0.741
X; 0.841 0.034 —-0.076
Xg —0.055 0.851 —0.366
FHIEE
Characteristic values 235 234 1.86
Variance contribution 29.39 29.21 22.95
rates/%
ESa iy
Cumulative 29.39 58.60 81.55

contribution rates/%

x5 UREFMERRBERE

Table 5 Guar bean evaluation index membership function value

EizLin )@ BA B Subordinate function value

Index WINT WIN2 W2N1 W2N2 W3N1 W3N2 W4N1 W4N2
X 0.08 0.16 098 053 047 0.77 031 <0.01
X, 0.18 <0.01 0.36 059 0.35 0.04 054 044
X; 0.74 032 1.00 027 0.53 0.58 0.87 0.27
X, <0.01 0.80 0.85 <0.01 0.76 1.00 0.83 0.70
Xs 0.31 1.00 <0.01 0.66 0.24 <0.01 0.74 0.86
X 1.00 1.00 0.64 036 047 0.61 1.00 0.57
X, 0.87 0.72 0.09 1.00 1.00 0.31 <0.01 0.75
Xs 0.74 092 <0.01 027 <0.01 032 036 1.00

SR R HUE
Subordinate function 021 0.34 026 0.72 0.36 090 0.70 0.47
value
LrEH T

Comprehensive ranking

N2 it K- N B8 R BUEE WL W2 Fl W3
KA TFYRT N1EEKFE, 78 N1KFETF, FEERE
L BERE KK KGR M FEEEAT T, JURE
& Ak B SR R EUE KNI T R BN W3SW4ASW2>W T,
R RBE AR E ALY WIN2, HEZ S 1, &ARKA
FEN WINL, 45 8.

3 i i

T K REE AR A AE T RE 88 AEWAE KR LE B
(IR TR0y, WRARAELS Sk BABE, M i K 2
ROy ARRMIE LT R, R R4S A K
JE— R4 T3 AT LR K 2 F 97 43 B B ARV,
HARPEEA R KB TER, FEHEE UL AT 1K 5
AR50 GRS 7280 (g b 9 3% WG = (/K 43 T
K", HPO, S5 & FHIY BULFE, (R 5y
R AE K. FEBEP B R, 103E B AEE S
T, fEMRIF B R — N K. SR, iR
KELZ, RIMESEIE R FTE S e, 2
VEVIX %0 I SCRURL DTS e I AE KRR B
RASE R, RERRBOMELE R . &K
B, TwRSHS TYRE. &7 5 ETE bR
PRSI TE B A LE 1890 m*/hm® (W3) #E/KIK
RIS . A, ABFFRAEE, W2-W3 KF R
R EH 30 kg/hm® (N1) % 50 kg/hm® (N2) K, JEUR
SRR, XSRS AR, R
LU prgr e, 8 598 I I R R B 0 o 22 () IR
AR R EI P &, X S AR A R — 3

T R, A B S K = A it A
Z AR R R, 8 REK S8 Fjite AL & 3 0 i) 1
B, AEWIRIK A IR R it s, RS EEYAE
B A= S K. EARWETE R, R 577 & Bl 7K &AL R
3G AT K B — K SRR OR, R
Feias, BPFE W3N2 Ab B FEUSRORME, H5 W2N2,
WA4N1 Fl WAN2 Z R A2, (HEHARLFESE 5 4.70%~
50.07%. XIPESEPY BRI, BEEER RN, £
PRI ES, X5ARP LRI AT
FORI, TEEHERKET, MEBRERS, JUR
SERAE T BERT. KETER B R K ER
BN R RS & AR AR B E A, WK E
02 5 BOE Y RS K o> S N, % B S S R 4R
R R AR, NSRS &R T, 5AMALYS
B ARG REY, N1EEKTETF, RS
H R RS B KKE W1~W3 R B K KT 138k
MRS, AIVEPERE & BAE W KPRk 8B oK, B
FHEK BRI 2T R R RRE IR PR H = 1ok
BNEK, MaBEECTHRRELE—EE N, fEER R
b5 B BN N T 4R . s 0T i K
MR E K MBS EYD S SR I S b 47 TS, 45
FBH, TV ZKORA it 500 BARUR SEAE ) it o () 2R IR it R
WK FHEK . ABFERY, BEEEEEH 30 kg/hm® (N1)
#A 2 50 kg/hm® (N2) B, fERELSHEEEKT T URE A
FUHEERIE, JER M TR RS B BRI, FE
DS R, IR AR A = A BRI
T ELWEHEBMMAEET, LIEERMA™E, #m
TIEAE 7. IS 2t EUE T R IR E D AL R, BRI P IN
BE A1, IR E G, B VR B A i R
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FEIRHAE: 1 EK R LA BTN i TR 5 B i 5 5 K ORI R 97

A 45 R, FEKER RS T 204 17,
B REAR T KR A% M, il 3 B 7 &
HEMRA = 77, (EEER T HEBKRI AR, X5 X i )
FRRIF 9T 45 2L

BT R R AT, KRR, gl
A7 THI I 2 7 E P K S R B ) . TR A D — R
FUeY, BABGRIIPUSETE, SRR K IE— A
BAR, HEEHET 5 X SR S e ok, Ay
KHEBE R P A AR /K BRI BE T 00 & (A Wk G )
EWAKE G ERT 2 hiE, NmgmEdkREs, R
A BR800 P DA RO T 0 IR 536 A 55
H B —JB bR A BE S N B — K BA AL S, Wik,
I 3 o o AT RS BR A A T I AT SR AR
P EEBLE A 1 890 mP/hm?. & &)y 50 kg/hm® AT
g X TR 52 7 e AOPREL 4 e 0 B i

4 %

1) B8R i K B AR ORI IR G i, KR
I RE B A= ) S AU 58 T & B AF (R 2
EW. MFEHEEKT T, BEEAKTR,
TR FH 0 7L H 5 JpE 2 B IR, 7E 1530 ~
1 890 m’/hm” K KFF, B M A= 0, JRRE
FEE L KR R SR A B R B T
B, SR ENE R AE = A B TR, SR, G
INREE A BRSBTS IUR S 5, R
JeAK BB FH 2%

2) FrEE TR X SRR TUR G B AT, R
KR — R IUR & B R Z T KRBRER, %446
ISR KERHME. BORIEE MR, FET
SR TR R BB A AT, EWESE AT 1 890 mY/hm?, it 4
50 kg/hnt A FTRIXSEHITUR G HTi53] 2400 kg/hnt
PAE, Sacrp gl BB R MA S 0.7 ng/g , 1ZKEAS
SRR T S X SR AL 1 E TR SR R R

[& £ x W]

[1] RAJAMANICKAM C. Assessment of cluster bean ( cyamopsis
tetragonoloba ) varieties for growth and yield characters[J].
Journal of Krishi Vigyan, 2019, 7(2): 7.

(2] ARSCH, S2zhia, fhikig, & TURE #8040 K 5]

FeRE I EETAEED IR, 2009, 28(2): 69-71.
XU Youxin, SHI Jinsong, SUN Dafeng, et al. Resource
distribution and introduction & cultivation of cyamopsis
tetragonoloba[J]. Chinese Wild Plant Resources, 2009, 28(2):
69-71. (in Chinese with English abstract)

[3] PATHAK R, SINGH S K, SINGH M, et al. Molecular
assessment of genetic diversity in cluster bean (cyamopsis
tetragonoloba) genotypes[J]. Journal of Genetics, 2010, 89(2):
243-246.

[4] HEFEER D EAEY S WER AL P EEYEM] B
Rl Ak, 1994, 40: 326

(5]

—
N |
—

(10]

(1]

[12]

[13]

[14]

KMz, FEESF. P E S RHED SR A BT[], HHT I,
2002(2): 139-150.

ZHU Xiangyun, DU Yufen. Exotic legume species in China[J].
Bulletin of Botanical Research, 2002(2): 139-150. (in Chinese
with English abstract)

A da. A CE B A LI S IM]. PO R, 2003.
¥, BTk, AEE R, S5 ARG EOK S AT
16 4 38 0 R AU R LB A Al TR Ak,
2021, 37(19): 73-83.

YANG Guang, LI Wanjing, REN Futian, et al. Soil salinity
accumulation and model simulation of cotton under mulch deip
irrigation with different salinity level water[J]. Transactions of
the Chinese Society of Agricultural Engineering (Transactions
of the CSAE), 2021, 37(19): 73-83. (in Chinese with English
abstract)

ZHONG R, TIAN F, YANG P, et al. Planting and irrigation
methods for cotton in southern Xinjiang, China[J]. Irrigation
and Drainage, 2016, 65(4): 461-468.

ZEHIRE, RO, SBER. K IR R 3 L
AR AR TREAR, 2012, 28(22): 82-87.

LI Mingsi, LIU Hongguang, ZHENG Xurong. Spatiotemporal
variation for soil salinity of field land under long-term mulched
drip irrigation[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2012,
28(22): 82-87. (in Chinese with English abstract)

AR, FART H T W REBOR B BLR A 2B ], Ak
B2, 2023(13): 719.

bR, YRS, XU, SRR i R R B O b gk
XA K G5B RRmA]. #EmHEK AR, 2023, 42(5):
9-15.

MA Zhanli, WANG Zhenhua, LIU Jian, et al. Effects of
plantings on growth and yield of drip-irrigated cotton in
northern Xinjiang[J]. Journal of Irrigation and Drainage, 2023,
42(5): 9-15. (in Chinese with English abstract)

WANG F, HAN H, LIN H, et al. Effects of planting patterns
onyield, quality, and defoliation in machine-harvested cotton[J].
Journal of Integrative Agriculture, 2019, 18(9): 2019-2028.
FEREE, EARME, kBB, S5 R A B AR SR
KA AR S ORI ER AR 2w 0], AR TR 22 4R,
2022, 38(3T): 76-86.

WANG Dongwang, WANG Zhenhua, ZHANG lJinzhu, et al.
Effects of drip tape modes on machine-harvest cotton growth
and soil water, heat and salt distribution in northern Xinjiang of
China[J]. Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2022, 38(¥4F1)): 76-86.
(in Chinese with English abstract)

KUMAR R, PAREEK N K, RATHORE V §, et al. Effect of
water and nitrogen levels on yield attributes, water productivity
and economics of cluster bean (Cyamopsis tetragonoloba) in
hot arid region[J]. Legume Research-an Internation Journal,
2019, 43(5): 702-705.


https://doi.org/10.5958/2349-4433.2019.00002.3
https://doi.org/10.1007/s12041-010-0033-y
https://doi.org/10.1002/ird.2015
https://doi.org/10.1002/ird.2015
https://doi.org/10.1016/S2095-3119(19)62604-3

98

Flk T2 (http://www.tcsae.org)

2024 4

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

DONGARKAR K P, PAWAR W S, KHAWALE V §, et al.
Effect of nitrogen and sulphur on growth and yield of mustard
(Brassica juncea L. )[J]. Journal of Soils and Crops, 2005, 15(1):
163-167.

M, SRENE, TRUIR, &N X D
BRI J5T DA K A e AL MR D 52 [, e Al B
2021, 25(2): 72-76.

SHI Xuejing, CHAI Tonghai, XING Mingzhen, et al. Effects
of different fertilizers on potato yield and quality and soil
physico chemical properties[J]. Journal of Hebei Agricultural
Sciences, 2021, 25(2): 72-76. (in Chinese with English abstract)
TREEZE, SEE, BN, AE. 7 MBI SR i R Bl AR R
oK BRG] R R ). o E AR, 2022,
55(3): 479-490.

ZHANG Jianjun, DANG Yi, ZHAO Gang, et al. Influences of
mulching periods and nitrogen application rates on maize yield
as well as water and nitrogen use efficiencies in Loess Plateau
of Eastern Gansu Province[J]. Scientia Agricultura Sinica, 2022,
55(3): 479-490. (in Chinese with English abstract)
MANIVANNAN A, ANANDAKUMAR C R,
USHAKUMARI R, et al

clusterbean (cyamopsis tetragonoloba (L. ) taub. ) genotypes

Characterization of Indian
using qualitative morphological traits[J]. Genetic Resources
and Crop Evolution, 2016, 63(3): 483-493.

SRAER], FARME, Xlite, S5 KA AR R EE AL FE K
o= at (s, HE AU L2 4R, 2023, 41(6): 597-
604, 613.

ZHANG Jianli, WANG Zhenhua, LIU Ruhua, et al. Effects of
water and fertilizer interaction on water consumption and yield
of jujube under drip irrigation[J]. Journal of Irrigation and
Drainage, 2023, 41(6): 597-604, 613. (in Chinese with English
abstract)

HEE, FRK, BEMSE, & BHHANTUREAEKRER
e R . A TR R CHAREERRD . 2005,
23(3): 342-345.

ZHENG Qun, LI Tianlai, LV Guohua, et al. Effects of sowing
date on growth and yield of -clusterbean(cyamopsis
tetragonoloba)[J]. of Shihezi University(Natural
Science), 2005, 23(3): 342-345. (in Chinese with English
abstract)

WA, BEE, Rk, SRR T 2O B TUR
SAKKE LRSI AR TR R CERRR
fR), 2008,26(2): 195-198.

ZHENG Qun, LV Guohua, LI Tianlai, et al. Effects of different

cropping pattern and densities on the growth development and

Journal

yield of clusterbean (cyamopsis tetragonoloba)[J]. Journal of
Shihezi University(Natural Science), 2008, 26(2): 195-198. (in
Chinese with English abstract)

HELE, B, B, F K e UR EA KA AE
YRR ]. FRHBCRAATF, 2014, 32 (3): 39-44.
JI Xuehua, ZHENG Qun, LI Ge, et al, Effects of water stress

(23]

[24]

(23]

[26]

(27]

(28]

[29]

on the growth and physiological traits of guar[J]. Agricultural
Research in the Arid Areas, 2014, 32(3): 39-44. (in Chinese
with English abstract)

W, L, B REER S A B A SR 1R FM]AE
e T EE TR, 2007.

skEME, EEE, (EEE, 5 ETERS S TARER
B BT PN AN RIS DN 77 A B F KA AT 75 0 f A I it J5 T,
HIWE FREAR, 2022, 34(4): 2677-2688.

ZHANG Zhiheng, WANG Yuqin, REN Guoyan, et al.
Evaluation of fermentation quality of corn straw silage treated
with different additives based on principal component analysis
and membership function analysis[J]. Chinese Journal of
Animal Nutrition, 2022, 34(4): 2677-2688. (in Chinese with
English abstract)

FEARME, BRUE, B4, A KRR SN e n T
A B K RS2, Ak TR, 2020, 36(19):
66-75.

WANG Zhenhua, CHEN Xiaojie, LYU Desheng, et al. Effects
of water and fertilizer coupling on the yield and quality of
processing tomato under aerated drip irrigation[J]. Transactions
of the Society
(Transactions of the CSAE), 2020, 36(19): 66-75. (in Chinese
with English abstract)

FERIE, RS, Kek, 55 ANERE G RN T
AR K R RIS W] YL A R, 2019, 47(7):
124-129.

DOU Yunqing, WANG Zhenhua, ZHANG Jinzhu, et al.

Effects of water and fertilizer coupling on physiological growth

Chinese of Agricultural Engineering

and yield of tomato under drip irrigation[J].
Agricultural Sciences, 2019, 47(7): 124-129. (in Chinese with
English abstract)

ek, EREH, FEE, SOKAEEXNRER MR REK
BRI [T]. SRBRRL AL, 2019, 32(4): 677-682.

LIANG Bin, WANG Qunyan, DONG Jing, et al. Effects of

irrigation and nitrogen management on root growth of tomato

Jiangsu

under greenhouse condition[J]. Research of Environmental
Sciences, 2019, 32(4): 677-682. (in Chinese with English
abstract)

BRIV, MCHARN, VFIB S KHERR GOSN T 7T 3 R
SB[ WA R, 2006(3):  385-388.

LIANG Yunjiang, YI Yanli, XU Guangbo, et al. Research
progress and prospect of water and fertilizer coupling effect[J].
Hubei Agricultural Sciences, 2006(3): 385-388. (in Chinese
with English abstract)

BB, BET, WA, L AFKEA G & NE R
B BRI F 2% R 4 OS] A A E IR S R AR,
2023, 29(10): 1944-1955.

TANG Rui, HAN Yixiu, YI Shusheng, et al. Optimal water
and nitrogen rate combination for winter wheat yield and water-
nitrogen efficiency in Guanzhong area of Shaanxi[J]. Journal
of Plant Nutrition and Fertilizers, 2023, 29(10): 1944-1955. (in


https://doi.org/10.1007/s10722-015-0266-y
https://doi.org/10.1007/s10722-015-0266-y
http://www.tcsae.org

520 3

FARESE: B R B AT T R TR B 8 i 5 K BRI R

99

[30]

(31]

(32]

[33]

[34]

[35]

Chinese with English abstract)

BRI, VR T R A A DK B R B R
W [J]. A ERI IR S XK, 2015, 36(6): 11-16.

SHAN Changhe, WANG Yanping. Effect of excessive

irrigation on the soil and fertilizer in farmland cultivation

area[J]. Chinese Journal of Agricultural Resources and
Regional Planning, 2015, 36(6): 11-16. (in Chinese with
English abstract)

EHERE, IR, BRI, SF I BEAL N vtk 1%
BB I]. AR IR R A4, 2005, 24(3 1):
81-84.

WANG Yanqun, PENG Zhengping, XUE Shichuan, et al.
Effect of excessive fertilization on soil ecological environment
in the facility farmland[J]. Journal of Agro-Environment
Science, 2005, 24(3% 1| ): 81-84. (in Chinese with English
abstract)

KK, ERHT, BRK, FKEREIE N LR
PR RS K B RR [0]. Ak TR SR, 2013,
29(13): 98-105.

SONG Na, WANG Fengxin, YANG Chenfei, et al. Coupling
effects of water and nitrogen on yield, quality and water use of
potato with drip irrigation under plastic film mulch[J].
of the Society of Agricultural
Engineering (Transactions of the CSAE), 2013, 29(13): 98-105.
(in Chinese with English abstract)

TR, skE G, RALWE, ZFEET = KR
JH 03 P 8 3 L T W VEE K A B[], AR TR 254, 2015,
3138 F)): 110-121.

XING Yingying, ZHANG Fucang, WU Llfeng,

Determination of optimal amount of irrigation and fertilizer

Transactions Chinese

et al

under drip fertigated system based on tomato yield, quality,
water and fertilizer use efficiency[J]. Transactions of the
Chinese Society of Agricultural Engineering (Transactions of
the CSAE), 2015, 31(3%T1]): 110-121. (in Chinese with English
abstract)

KV, SRE I, AR ARG R A DX i e 2R B
TR B )]. KR 244, 2014, 45(5): 529-
536.

LIU Yang, SU Yanfeng, LI Yongsheng. Effects of nitrogen
management on the growth and yield of mulched and drip-
irrigation maize in northeast black soil regions[J]. Journal of
Hydraulic Engineering, 2014, 45(5): 529-536. (in Chinese with
English abstract)

KIEF, WAEE, IR, . KEMG H G E &b
FHE 5 BRI R[], b 4%, 2018, 33(2):
215-223.

ZHANG Yanping, WEN Xiangzhen, LI Yaling, et al. Effects
of water and nitrogen coupling on dry matter production and
in a solar Acta

allocation of tomato greenhouse[J].

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Agriculturae Boreali-Sinica, 2018, 33(2): 215-223. (in Chinese
with English abstract)

MEE, FRE, Kik, & EEANERETE. SR
i A PR )], o B AR SR AR (RS0,
2023, 32(4): 1-13.

YANG Qirui, LI Lantao, ZHANG Xiao, et al. Effects of
nitrogen application on yield, quality and light temperature
physiological characteristics of summer peanut[J]. Chinese
Journal of Eco-Agriculture, 2023,32(4): 1-13. (in Chinese with
English abstract)

BB, VF U AKHERN. AKIERE & RS0 B Ve & R
sZMA[)]. AR, 2008, 30(10): 73-74, 79.

LIANG Yunjiang, XU Guangbo, YI Yanli. Effect of water and
fertilizer coupling on vc content of pepper[J]. Yellow River,
2008, 30(10): 73-74, 79. (in Chinese with English abstract)
LB W, R, S AR I R O
PR AU R S R R AR [J]. AL 2
%, 2010, 29(12): 2338-2345.

JIANG Huimin, ZHANG Jianfeng, YANG Juncheng, et al.
Effects of different treatments of nitrogen fertilizer on yield,
quality of tomato and soil NO; -N accumulation in vegetable-
greenhouse[J]. Journal of Agro-Environment Science,
2010,29(12): 2338-2345. (in Chinese with English abstract)
FWAF, R R AR AOR B RS R
M. W AR, 2015, 44(2): 94-97.

WANG lJiqing, LIU Sheping. Effects of nitrogen application
rate on tomato growth and nitrogen use efficiency[J]. Journal
of Henan Agricultural Sciences, 2015, 44(2): 94-97. (in
Chinese with English abstract)

MR, wEiE, sURE, 55 mRm A A R K R
X E N2 PR AR B R ], Al TR 2R,
2023, 39(8): 144-154.

LIU Junming, SI Zhuanyun, WU Lifeng, et al. Effects of water
and nitrogen coupling on winter wheat yield and water or
nitrogen use efficiency under high-low seedbed cultivation
pattern[J]. Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2023, 39(8): 144-154.
(in Chinese with English abstract).

ANSARI M, SIKARWAR P, LADE S, et al. Genetic diversity
clusters in germplasm of cluster bean (Cyamopsis
tetragonoloba L. , Taub), an important food and an industrial
legume crop[J]. Journal of Agricultural Science and Technology,
2016, 18: 1393-1406.

R L, FEIREN, Bk, S5 ATZGTR AR PR B LSS E 4R
FROGIE[]. T EARL AL, 2023, 56(23): 4742-4756.

HOU Zhaoyu, GONG Yizhao, QIAN Wei, et al. Evaluation of
heat tolerance of herbaceous peony and screening of its
identification indices[J]. Scientia Agricultura Sinica, 2023,

56(23): 4742-4756. (in Chinese with English abstract)


https://doi.org/10.3969/j.issn.1002-6819.2013.13.014
https://doi.org/10.3969/j.issn.1002-6819.2013.13.014
https://doi.org/10.3969/j.issn.1002-6819.2013.13.014
https://doi.org/10.7668/hbnxb.2018.02.030
https://doi.org/10.7668/hbnxb.2018.02.030
https://doi.org/10.7668/hbnxb.2018.02.030
https://doi.org/10.7668/hbnxb.2018.02.030
https://doi.org/10.7668/hbnxb.2018.02.030
https://doi.org/10.3969/j.issn.1000-1379.2008.10.032
https://doi.org/10.3969/j.issn.1000-1379.2008.10.032
https://doi.org/10.11975/j.issn.1002-6819.202301125
https://doi.org/10.11975/j.issn.1002-6819.202301125
https://doi.org/10.11975/j.issn.1002-6819.202301125
https://doi.org/10.3864/j.issn.0578-1752.2023.23.015
https://doi.org/10.3864/j.issn.0578-1752.2023.23.015

100 A TR Chttp://www.tcsae.org) 2024 4E

Yield quality and water and nitrogen use efficiency of guar beans under
mulched drip irrigation in response to water and nitrogen
interactions in arid areas

WANG Zhenhua'*** , REN Kongju'***, YIN Feihu'*® , MA Zhanli**** , CHEN Pengpeng'*>"*

(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China; 2. Key Laboratory of Modern
Water-Saving Irrigation of Xinjiang Production & Construction Group, Shihezi 832000, China; 3. Technology Innovation Center for
Agricultural Water and Fertilizer Efficiency Equipment of Xinjiang Production & Construction Group, Shihezi 832000, China; 4. Key
Laboratory of Northwest Oasis Water-Saving Agriculture, Ministry of Agriculture and Rural Affairs, PR China, Shihezi 832000, China;
5. Institute of farmland Water Conservancy and Soil-Fertilizer, Xinjiang Academy of Agricultural and Reclamation Sciences,
Shihezi 832000, China)

Abstract: Guar is a typical legume cash crop native to India. Guar beans are ever-rising in the market share at present. Among
them, the guar gum of its seed endosperm has been mainly used in the oil exploration industry. Water-based fracturing fluid can
be formulated to increase the permeability of oil-bearing strata during oil production. In addition, guar gum is also widely used
in paper making, textiles, food, spices, drugs, as well as mining and metallurgical industries. The nutrient-rich green seeds of
guar beans are edible for food vegetables, due to a large amount of protein and a small amount of fat. The plant can be used as
fodder and green manure. However, the low supply of guar gum on the market cannot fully meet the broad market space. Only
a small number of planting areas of guar beans are suitable for the cultivation of guar beans in the food industry. Among them,
Xinjiang located in the northwestern inland arid zone is very similar to the unique geographic conditions for the production and
cultivation of guar beans. The temperature and heat conditions are suitable for the origin of guar, rich in the light and heat
resources under the soil and water environment, with the high temperature difference between day and night, due to the scarce
rainfall and high evaporation. But the relatively small region of guar bean planting still remains so far. Therefore a broad
prospect can be expected to optimize the water and nitrogen management for the high crop yield and efficient use of water and
nitrogen. This study aims to explore the water and nitrogen mode suitable for drip irrigation of guar beans under film in the
Xinjiang area of China. Four irrigation levels were set: W1:1170 m’/hm* W2:1 530 m’/hm> W3:1 890 m’/hm* W4:
2 250 m*/hm*; Two levels of nitrogen application were: N1:30 kg/hm?, N2:50 kg/hm?. A systematic investigation was made to
clarify the effects of water and nitrogen interaction on the growth index, yield, water, and nitrogen use efficiency, as well as the
quality of guar bean during drip irrigation under film. The results showed that the coupling effect of water and nitrogen shared a
significant effect on the yield, irrigation water use efficiency, and partial factor productivity of nitrogen fertilizer
(W3>W4>W2>W1). There was an increase in the plant height, stem diameter, dry matter accumulation, yield, water use
efficiency, galactomannan, soluble sugar, and polysaccharide content of Guar bean under the N2 level, compared with the N1
level. Only the partial productivity of nitrogen fertilizer decreased slightly. Principal component and membership function
analysis showed that the optimal treatment was achieved in the irrigation amount of 1 890 m*/hm” and the nitrogen application
rate of 50 kg/hm*(W3N2). The finding can also provide a theoretical basis to promote the yield, water, and nitrogen use
efficiency of Guar bean under mulched drip irrigation.

Keywords: irrigation; nitrogen; principal component analysis; high yield; guar beans; affiliation function analysis;
submembrane drip irrigation
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