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ANEEKEX 2R EE ERMRL MmN

RERE T R E T OBREMT OEET F4em RERT
(FPEHAFEHBESERAHFRIT, RESGNASARELERE, 5L KF 830011; *PEAFRERABAEASAR
oA LM BF 7 3E, #758 B R 831505; PP EAFE R K, b 100049; ‘H BT KRB ERBEFER, LEXF
830011; *# 521 £ FAMALS ZALE RELMMNAARLE, 38T A K 652901; #Hi@RLKFAFERFTEKRFR, 5E2K
7 830052; "H AR RMFE R KMAF LM FIBIT LR 652901 SHriEak AR, 5% KF 830011)

 E ALPERETFEREAFEVEFH G LERT, R AR A>EE TREE BT R LR &
KEREG TP ML ERE, LR 185 Ak h LAt R, % E 3 4B E, 78 (D) RIF(Cl) It &
EB(ED ,MEARMAEELGE(T P )R AA R e EESE TARESGE "TER 5L
K RERESFZFBELE, FREXA (D EFHT AL EERENRITEZE TR, LA TR E N
MM AE LB EFr KB AR T THEEFRMK; (2) MM R af s ZRAFLEERE RALR
FRE et FEAA A E(SPAD) MEBRE N D TR E £ 5, (3) IR E WD Kot b Ko iR 8y 7 75
WBAEEFAREDW, ERMCHTENEECERZ A, A A G E N T 248, (4) @ R HE R
ERVEERK, AMRELEAT EBRENRD AR REIREFLLEZR W, B2 kN EZEL
EDIAHMKTEIANEZRECFELEAT 87.9%, FAHMM BN T ECEMRT THART 41.8%,
FREN, BB LEGHERERD TR, UEFRE T A RIKE TR LR T 5 E k0
KA WA LB AR AR, R R EEZRECENAE,

R B 185 Bk AR, BEECE, THEE, THTR, RE

Effects of different water supply amounts on physiology, growth, and fruit quality of walnut trees. CHEN
Tugiang">?, XU Guiging"*** CHEN Jiazhen®”, LIU Shensi"*?, LI Jinyao®, HU Haifang”® ('Xinjiang Institute
of Ecology and Geography, Chinese Academy of Sciences, State Key Laboratory of Desert and Oasis Ecology, Urumgi
830011, China; *Fukang Station of Desert Ecology, Chinese Academy of Sciences, Fukang 831505, Xinjiang,
China; > University of Chinese Academy of Sciences, Beijing 100049, China; * College of Geographical Sciences and
Tourism , Xinjiang Normal University, Urumqi 830011, China; Aksu National Observation and Research Station of
Chinese Forest Ecosystem, Aksu 652901, Xinjiang, China; ° College of Forestry and Landscape Architecture,
Xinjiang Agricultural University, Urumgi 830052, China;’ Long-term National Research Base of Jiamu Fruit Tree
Science in Xinjiang, Aksu 652901, Xinjiang, China; *Xinjiang Academy of Forestry Sciences, Urumgqi 830011,
China).

Abstract; Water is a key factor limiting the improvement of both quality and yield of walnut industry in arid areas.
The effects of different water supply amounts on physiology, growth, and fruit quality of walnut trees remain
unclear. We conducted an irrigation experiment with three treatments, i.e., deficit (DI), conventional (CI), and
excess irrigation (EI). We measured leaf hydraulic traits, photosynthetic physiological characteristics, soluble sugar
content, leaf area, branch growth, fruit morphology and no kernel or deflated kernel rate at different canopy heights
of “Wen 185’ walnut trees. The results showed that: (1) Midday leaf water potential decreased significantly with de-
creasing irrigation and increasing canopy height. Midday leaf water potential at the upper canopy was significantly
lower than that at the lower canopy. (2) Different irrigation amounts did not affect light compensation point, light
saturation point, maximum net photosynthetic rate, maximum photochemical efficiency, and chlorophyll SPAD.
(3) Irrigation treatments did not significantly affect soluble sugar content of leaves and fine roots, but the soluble

HRAE TR AR X EARHE €3 (2021A02002-2) R4S /R H 6 X g5 PRI B B LA RBHIRL 45 26 2% (KY2020030) %51
Wkl H B 2022-07-04  BEZHY . 2023-03-13
# WAEEH E-mail; xugq@ ms.xjb.ac.cn
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sugar content of walnut kernels was significantly increased with decreasing irrigation and accumulated with increas-

ing canopy height. (4) Leaf area was significantly decreased and Huber value was significantly increased with the

reduction of irrigation. The reduction of irrigation did not affect fruit morphology, but increased the no kernel or

deflated kernel rate, with a rate being 87.9% higher in the DI group than in the EI group. The no kernel or deflated

kernel rate at the upper canopy was 41.8% higher than that at the lower canopy. Our results indicated that walnut

trees resist drought by increasing Huber value and decreasing leaf area to maintain stable photosynthesis, but the

hydraulic restriction caused by increasing canopy height will aggravate the drought stress of plants, resulting in an

increase in the no kernel or deflated kernel rate.

Key words: ‘ Wen 185’ walnut; drought stress; no kernel or deflated kernel rate; soluble sugar; gas exchange;

canopy.

W ETEZM LM T A E A 70 4R
o FER R R T AL AR T S R ek R R
e R IEAEANHT | e U E B A o
b 28 B 5 5 T A T OEE B i R (R I AR
2019) . S [RIEE, A s A% Bk i i A i A 5 e
Kb, P AL 2003 4E114) 9.8 J7 hm’ 3 & 2016
AR 35 1 hm? PR T 3.6 fi5 (2T 2019) . 4R
M7, 2 M AR A A 7 DX A AR A T B i 28
SEIEATRE E G, HE R A R (2R A,
2019) , Horfr, g mAZ Bk 23 se e 7 R P R 4Rk
AEPRAEYRER FEYRRFEAEFESERT R
( Gauthier et al.,2011) T A J1 AN & (HR0H &,
2022) AR SR MR (B 5 54,2021 ) 5 AR
PRI 2840 4 2 REUMR PR AR () B | [ A B SRR B2 A L
FRRE FR AR B KA T e 55 (ORI
45,2015) , MK A Z R WA E R MRS KB R
KR EZ —, R R AR S B K SR,
A R AR IEHIE 7 AR R BRAR A o 1 R S o B A
(FIRMIEE 2021 ) o A4 FH 7 8 1T fii PR A% Bk 42
g (KA, 2022) o 8 (9 T o 1 K A ¢
TR IRBETE Y S A 7= S 35 A A ) L, R 2 AN
JE G VR 2K 43 a8 51 & 77 i 5 B R RS
R (Xt o5 45,2020 ) o FE R HRHIIX, M 3R 2K K0
M B2 7 /05 | R ) 7K 9 e St i ) 1 Al 7K 7 I
CRAF,2022) 38T 3R 586 3 K S0 AR 0 5 9%
NSRRI AS I, AT i 2 A A 4R 1 5 A K AR S
A FEIK AT B A B TR 1 g e b DA B Y
K,

AHAE T3 5 E R, R S AN 2 T 51 Kk 8 K 43
IH AT BB LA A A R T Ry ) Y 6, LR R B A
YA & B L B 1 (Gupta et al. 2020 ; 8 i
J%45,2020) , AE ) AT Gk AR BRE T RUR 28 ok
M 1 B 3 1 7K 43 a8 (% B HEAE,2012) , /R B
e BEE K3 oy 28 R E A 3G, R ) oK B S R

8, ASALTR T 8k X 5 a0 B 1 B SR G (B
FHE,2021)  SFLIF K 4> BRBE 19 AR f i HARURR, &
S Bl AT IR AT U LA B I 8 S AR AR T 22 347 X ]
DAY /D 25 1 2k K 328 T 5 WO A i R (BT A
2015) . AbRAF (2017) X v B2 A% Bk 9 BF 52 4 1, K
Gy 23 HAR AL B RO A R S P A W g A
il AEAR Y AT I B R R A0 RS e B
FELAMAAE S FLFF ORI IE % A6 & 7EH (X et al.,
2011) , A P A 2 7B 998 35 R 1T 4 I ( Blum,
2017) , H & & A8 Ak B R om S ik 0B R 4§
(2020) X RZBEIB A RO BFFE R, TR T R A
PR AT PR 2 i T e 5 R R A (2022) X il JH 2
R BIFTE UG H 7K 53 Tolh 6 5 AR 25 06 SR 52 1 v i
B B A B, IR AN, KA K 4
MK R R BUPRAR o XK Wl 55 R i
JER FE A 2 Ul /N I T RRUR R K 23 B0 AR By 7K
3 e T A4 w2 A % (R 3G sz 2% g ik e 1 it
JKRETT ., MR RS, K A3 has g RN |
At o | ER T AR KUK A5 (X A, 2015) B OF- 4
(2022) XFERAGBFGT G L, 7K 50 W ae b 25 R AG T
FEE AR (2018 ) X R A BRI S AR 2K g3
5 R AZRR Y A SRR G A B A
(143 7K 77 R 1 75 52 S TR mT G e A s T 35 22 e
JE, SR AL IE, Fang 55 (2021) i 58 & B, K H1
RR il {1 /N5 4% ( Populus pseudo-simonii ) T AH A 5E
SRINT , ZEVE I R 5 R A /K A3 e R VR e i
IR 7K P PR A A 7 e R R ) 1 A
i B e AU BR, I Xt SR S O 5 P AR B R JFOR

yE AR
15 2 5

XF TR SRR, An AT B AR FITAR R B B
K RO E P e B IR AR KRR S A 7 [H] 431
DASE BT 7K FRE R B4 ] R, 8 o SR ARE 0y 7= B 4R v SR
S22 Fe 2 B B9 (Miras-Avalos et al.,2011) . A
WEFERI Rkt Jr AR S A M m K Ak & W35 AR
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S50 W) 7 AR (K AT AR AR, 2019) oS3 A, B A WE
FERB AR T AR AT R R ok A
AW AR R AR (RARTTE,2019) , %4 R e
HE T BT BSR AR T e P ok S AR
R 2L IR, A B U 2Rl B LB 4 it 2 %
WG, SR, AEREBE = SRS R Bk ikE T, 7K 7R
W RZRE GG P L™ ARSI A Bl R R R
WEFEATIRBE =, BEAG T BA X 28 e I LB A AR
PRI, AR SO TR AN [5) i B e AN [ R B 6 T A Ak
R IR > BOGA BRI D a =P RSB
Lt BTAE DT AT IR FE , Bk — Al HE X A% 25 5
=T AL 4 R AR, S A% B el 4 2258 78 B (oK o3
RSB RS %

1 #R57EE

1.1 A5 XRS5 AR

SRR TR SRR B A SR 24T (41°15'N,
80°31'E) , 2 JE il oy Bl =, 4R 343 10.2
C, Wm il -28.4 °C, FH[F/KE 63 mm (1E
HESE 2016) | AEZE L 2110.5 mm, AEB A28 S
TR 50% ,4F H BEEHECH 2750 ~3029 h, 4 K BH B 4E
SRR 5340 ~ 6220 MJ - m?, TCFRWISEY K 209 d
(KELAE,2015) , SCEuE PN FARZ TR < R 1857
Bidk, RIHMERIIA A 18 a, 42K 12~ 16 cm, £k
B 5~6 m, i@ N 4.5~6.6 m, BREEFIATEEY N
5 m,
1.2 SEEit

ST 2020 4F 3—11 A #E4T, i 3 He R
HOAXS ¥ — | MBS F4  TE BN 150 ~225 m? i
WAV WE AN R 3 B R 47 =5 VIR (DI |
PRI HEWE (CT, BP R b Y i 2 25 T i e k) A
THEEE (ED) AbFE, DI REMLA 6 #k ¢ T 185 %8k,
CI 2 EI B30 4 Bk DI 40 A 5256 - 4 e BEE 1k
VEE 5 CT 4152 56 09 1) L 8 5k, A3 KR 1800
m® « hm ™ EL 250 5 30 (] e 8 vk, A vk E R
1800 m* « hm? (% 1), H+d,3 A 10 HF1 11 A 8
H 4356 CLZHLAN EL 2047 T B RERAHE 1 DI 41
FEAR VA THERE
1.3 MEmH 5%
1.3.1 +Hk$ F7 H LA WP4C #A5K
AL (GQT1-WP4C, Decagon, California, USA) | 5
0~30.30~60 Fl 60~90 cm 4bF)+- 37K #, KA T
FREVED E S K&, B, X 0~90 em AbRY +
AT HORE , 37 BV ] 5256 5 AR FLIR R B IS A

*1 EBAYPRER=E(m’ - hm?)

Table 1 Date and amount of irrigation (m’ - hm™)

THE TR ) TUEBE PR R
Irrigation time Deficit Conservative Excess
irrigation irrigation irrigation
03-10 0 1800 1800
04-03 0 1800 1800
04-14 0 0 1800
05-12 0 1800 1800
06-09 0 0 1800
06-27 0 1800 1800
07-15 0 0 1800
11-08 0 1800 1800
T SR Total irrigation 0 9000 14400

105 CHEMHE T ZEIEE, DI 0~90 cm AY IS
KR 5.8% ,C1 40 9.7% ,E1 410 14.5%,

TS K= (ORE-T L) T R Ex
100% (1)
1.3.2 MRKMIRGL 7 52 KB — N,
TERFEITE B KSR, T 12:30—14: 00, FA4-FEH
BB 7 38 (B bR 1~ 1.5 m) P (B
F3~3.5 m) Al LA (BEHLER 5~5.5 m) () 3 ZO0L IR
FA AR — B /I o e A TR ATk Y s 4
F v Bt S 7 B R 72 K 343 ( Model 3500, PMS
Instrument Company, Albany, USA ) il & 4% 55 A ity
R HIEFKE(P,,) o [FES, SEECH A 3~4 Faf
h T 53 22— RAFFR LA 5, P A ZR I 7K rh iR A
WK S h, BEIG A 75 CHEFRBET 2= E i AT

FrKE (RWC) IR .
MR A K = (- ) /(M E -1
) x100% (2)

1.3.3 JtgAadists T 7 A4, fE 10:00—
13 : 005 BHTE XU R AT, B ME 4 3 R R )
K HIG RS — By Bk, i AT L1-6400 845 206
A 4% (Li-Cor, Lincoln, NE, USA) ] i& # T #5 H- f)
e thk . ¥EH 2 emX3 em ZEHEGIRME | I
BEH 500 wmol - mol ™", A A R S BE R
20001800 1400, 1000, 800, 600,400,200, 100,50,
20 A1 0 pmol + m™ - s7', fifi F§ photosynthesis work
bench ( LI-COR, Lincoln, USA) 47 Y6 1 il £& 1
B RAFHEAMEE T (LCP) BRI AT (LSP) (e K i
IGE AR (P, ) FIFRWLE TR (AQE) . I &
T AR R AR B F, ] SPAD-502 If 4% 3K
1 5E A ( Konica Minolta, Japan) Il € H-2¢ 2% SPAD
{E, TEH 3~4 Jyim) BH HL AR AR K B e F, AL
SC-1 Fa 5L (Model SC-1, Decagon, USA) &
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MR SALFE (G,) il e I et J R
FHF s 2 AL B e s il . iiotfb
FROR(F/F,) B E T Pocket PEA H ) %05
S M1 AL ( Pocket PEA, PE 32 1JL, Hansatech Instru-
ments Ltd, King’s Lynn Norfolk, UK) . & #iyH
F-Je A B IS B 20 min, FEJS7E 0.8 s DL EIEEDE
(55 bk b I A IR G (F,) , e RPIG(F,) TE
0.8 s _jifi Jin A4 £ AN ik i (8000 pmol + m™ + 7'
ESMAG, AR (F) H F, M Fyz 2058
5,
1.3.4 A[yEPERES R®IE T 2020 4F 9 H T A,
REASREHLIE I 3~ 4 AREZBR T R B AR R
0 S B — S I e R A R SR S AR R
VL i T R A AR , Ay [l 52302 75 °CHEAR UL
Tz {6 &, B 5 Bk B AL ( MM400, Retsch,
Diisseldorf, Germany ) ¥ A iR I 2 A 26 48 P I
TF I SR SR Z0AR AT Y0 P 40 000 5 S P A0 1
P b6, ( Buysse et al.,1993) .
1.3.5 M SRR E MBS AE KSR B
KVE 3~ 4 BRAZ L, X 568 o 350 1 8 2 /N AT A
ic, T2020 44 A 13 H—5 H 18 H R
MK R, RS i A A AL T AR A
R e 8 T RARASRY)
(5 emx5 em) B FI 4R I, f# H Tmage] (US National
Institutes of Health, Bethesda, MD, USA) |5 244F
ARSI E MR (LA) | bR = RO 5 3 AR A 4%
- EB R R AR (O ZBEARTE)  ER/RE (HV)
A RS R L
1.3.6 RSIEER T 2020 4£9 A, REHLE 3~
4 BREZHE BUZHOR R e T o, B3R 0Y 10 BUAZ AR
S, bR R RO G SR SE R AR (CD) VR (VD) , H
Ti5y 2 — R HAEf R (W), T 9 AT, B4
AT ARAZBRI , SR SE R T &R (EX 2H 435 i C1
2H 488 Ji; DI 4H 284 i)  h i (EI 44 730 i CI 40
500 45i; DI 41 318 i) f b #B (EI 41 462 Ji; CI 41
386 i ; DI 4 192 ) f1h) 4 SR 5, Ay ] 52 86 %8 % —
it Fe9E - (RED) ,
1.4 HdiEabr

BIRGH M HIAE R 4.0.3(R Core Team 2020)
HoE R, BRI 27 25 T AT AN TRV R A L4 i) K
P SEEAS [ g B [ (R T RE MR 22 52, 4 FH multcomp £
AT ZE LA Pearson 3 3R AT AH e o0,
FH corrplot £3.22: i A5G M A 5 = 4 20 BTl R
(5Ll PR EL preomp HEA1T 4347, i FH gebiplot £ &R

+:
éIZI o

2 ERE5SH

2.1 HIEESH R KRG

25 2 R BE ) 7K 3 B A TR R 1 3 I e 2 T
151,30.60 1 90 cm Ab () + HE K F B ¥ E . DI 41K
-0.73 MPa, CI 41 5y-0.42 MPa,EI 241} -0.18 MPa
(E 1), SRS, B4 3K R e, 1 4l
RZ, DL AR S35 by

KRR 7K 43 R0 A7 TR 2 1) 52 el S 5 EBE
SRR T B R Sk E (K 2), BT 4
W5 b o BB AR K S A{E A -1.36 MPa, Cl
2 jy—1.42 MPa,DI 240 }y—1.81 MPa, FHE#&E W i &
AIXE TN, DI 41 f CI 41 Y IE Aok #d 2F F%, DI 41
W5t bR IE AT oK AR AT TR B T 18.4%,
CI HN FF&T 34.6% {8 EI 21 1F 4 MK A2 TEA
[ ] 22 5 N 3 e, i R AR5 K e B
TR YO 2 P /L B 3 AT, DT 4L A I e ARG 5 K i

FIRT EL4,
2.2 IR B  ABE A AR B R 1 AR
PR A5k 9 Dl R XA I e B DR R OB

L BRREOLE BUR Rl e R0 RO
BRI £ 2 SPAD {H =4 B s m (& 3) . HAK
M, DI A B G RMEE i DGR A e RO &
R AR RR A4 K SPAD {H, %8 EI 414>
WFFET :19.2% 14.4% 12.0% .13.0%H15.9%, It
AN DI F,/F 1£0.56 ~0.78 1 C15 ET4 (1)

E1 AREREMLERRERNTEKS

Fig.1 Soil water potential at different irrigation amounts
and soil depths

s R RN 2 5 [ — b TR 7] R 22 5 % s R K
FREFIRF] — L VR A [R] b B 22 57 19 35 (P <0.05, - 24 {H 4
#2,n=3),

Note; Different lowercase letters indicate significant differences between
different soil depths for the same treatment; different uppercase letters in-
dicate significant differences between different treatments for the same soil

depth (P<0.05, meanzstandard deviation, n=3).
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B2 AEERETHZMREFHKEMHETEKE

Fig.2 Midday leaf water potential and relative leaf water content of walnut trees under different irrigation levels
TE: AIF/NG SR8 F05 [ — A BN [RI AR 568 725 22 1) 22 5 1. 35 s AN TR K5 Bl B[R] — 4§ 5 g BEAS [ A 3 22 7t .35 (P <0.05 P X {E e hifE 22  n =

3~4),

Note: Different lowercase letters indicate significant differences between different crown heights of the same treatment; different uppercase letters indicate

significant differences between different treatments of the same crown height (P<0.05, meanztstandard deviation, n=3-4).

B3 AEERETRZMR LS HEFFESH RARNUFERERMMEZE SPAD &

Fig.3 Characteristic parameters of photosynthetic response curves, maximum photochemical efficiency and chlorophyll

SPAD values of walnut trees under different irrigation amounts
T ARIRKE TR 3R [ — 56 o BE R Rl Ab P25 57t .35 (P<0.05, P IMH +hiEZE ,n=3) .

Note: Different uppercase letters indicate significant differences between different treatments of the same crown height ( P<0.05, meantstandard devia-

tion, n=3).

F/F 30.73~0.83,

VAP e TR N [ AR S A [ v R
wE A TS (B 4), XM IS, EL AR5 T
HR IR Y AT RS S i 8.6% ,CL 4R 7.4%
DI 41} 8.1%, DI 5 EI £ F ml i b 5 & Bl b
56 1 B MG TG S35 AR 1k, T CT AL A I P s P AR
HAERE R LA T E, XA EL AR
g b A R B T R O 6.6% , CL 41
7.2% D1 404 9.5%, DI Z0AZ% B4~ 1] o 25 i B
R} 5 s B P 0 e 2 i 0 1 5 BT 410 e 3% 25

S RTARRRT A ] T - ] F R P A
WEES . BT, WE B A R AR A
TR = b 25 R W (e — 8 AR B L 3 T A% Ak
(AT PR & i
2.3 R[FVEME S T AR AR KRR

TR A ek D S R BRI T — AR AR R AR T
L R TR R (B A K R e B
(& 5) . BT EL 4, DI 41 14 397 A= A% 45 - 1o AR
FRAR T 52.3%, CLAREAR T 32.5% ., [RIE, = G ik
WERE TR RE, B TR, DI & T
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B4 TEEBRERKNBERETHMR ZRCRARTIERESE
Fig.4 Soluble sugar content of leaves, kernels and fine roots at different irrigation amounts and crown heights
T AFEVNG FREFRIR R A BN [R5 g 85 22 55 103 5 AN ) K5 2 R[] — ) e i BE A ) b 38 2 57 1 3 (P<0.05 P b3 iE XS ,n=3~4) .

Note; Different lowercase letters indicate significant differences between different crown heights of the same treatment; different uppercase letters indicate

significant differences between different treatments of the same crown height ( P<0.05, meantstandard deviation, n=3-4).

E5 AEERETZRRNREERE BERHHTERMAARE
Fig.5 Branch growth, branch end leaf area and Huber value at different irrigation amounts of walnut trees
T AEKE TR 3R [ — e e R R AL R 22 53 5238 (P<0.05, P £hrifE 2 ,n=3~4) ,

Note: Different uppercase letters indicate significant differences between different treatments of the same crown height ( P<0.05, mean#standard devia-

tion, n=3-4).

79.0% ,C1 AFtE T 15.7%
2.4 VR XTSI BT R

TR TR At 1) k2D % RS R AR AR DA e Y
AR B T R SRR (K 6),
XA SEAEARIN 7, BT A it _L v 5 i 1 35 2R S Ak
12} 45.71 mm, CI 204 47.33 mm, DI 41K 44.54
mm, WA, DU AR CT AL S SR A BE AR 5 /=7 2 11
WA BT R, TR SEGR T, EL A e
FERA Y SRS 51.65 mm, CT 41K 51.77
mm, DI 20 50.43 mm, [ DI 2H %) 5 S22 biti b 5o
e BE BB IN 2 T RSN, CL 4 S EL 410 i 3
P R (10 i e S/ = 1= 01 B4 £ ol s 0 A )
SEH LS E O 51.28 g, CL 404 53.41 g, DI AN
48.72 ¢, EI CI 1 DI 21 [a] %) H S 8 i o Rl ) o 1 2
RN & A e 2 AR AL

VR £ Uk — B R LRI T AR LY
2SR R (I 6) , EI M b 3B A 38 55
eI N 4.6% ,C1 4H°H 5.0% , 1 DI 204 8.7%

ULAR, DI CL A ARk 25 58 P8 4 SR Bt AR 5 1 3
R0 _ETE, DI AR 3 2s sE g R AR T T
T T 41.8% , 1 CI 41 E3BAHE T R T E T
221.8% ,fH E1 4B 56 A [R) ey B 1] 79 2R S 28 52 9
RIFTCIC A,
2.5  AN[ETREHR ] B A S S b

RS S 25 Fe i AR 5 HOoR R ol SR S0
A B ERAHCCR , RIEA SR E 2 <AL
TR SEAOK IR WA OC (L 7)o BRI
5, B K Rk e E e A AR s
PR SR S 23 g 3 2 3 A DG (P<0.05) 5 1F
K R SRR AR S R IE ARG
(P<0.05) 3 i - AHXE 5 7K 2t 5501 R A I 35 9 A0 ¢
(P<0.05) ,SAL 5 B 5 IE 4 ih /K 4 5 I 35 1 A 5%
(P<0.05) .
2.6 SMERE IR T

FAT o BT FRRE T AR i T Ak bR AR
(K 8), PC1 Al PC2 5 T 50.0% 1 18.6%
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Fig.6 Fruit morphological parameters, weight and the no kernel or deflated kernel rate of walnut trees under different irri-

gation amounts and crown heights

T ARVING T B ) — A SR SEEAN 7] 525 188 22 52 Wb 38 5 AN )RS 7 B ) — 0 s SR AN [ Ak 22 5 3 ( P<0.05 , I H AR 2E ,n=3~4) ,

Note; Different lowercase letters indicate significant differences between different crown heights of the same treatment; different uppercase letters indicate

significant differences between different treatments of the same crown height ( P<0.05, meantstandard deviation, n=3-4).

E7 AEERE TR IEREREXES

Fig.7 Correlation analysis between indicators of walnut
trees at different irrigation levels

TE: #,P<0.05; % * ,P<0.01; % # % ,P<0.001, fSs: BBk{ Al H:
B RED 25 50838 HV  SAMA JR (B 5 1Ss W A] ¥ PEME ; RWC . A X
BKdE LA IR W, AR 3 CD SR SERAR WL RS0
B VDRI P RO A R 6, RFL T SPAD : 4%
F SPAD i, TH.,

Note: *, P<0.05; * *, P<0.01; * * = P<0.001. fSs: Seed ker-
nel soluble sugars; RED: Empty deflated shell rate; HV: Huber value;
ISs: Leaf soluble sugars; RWC: Relative leaf water content; LA Com-
pound leaf area; ¥, ,: Midday leaf water potential; CD: Fruit transverse
diameter; W Fruit weight; VD: Fruit vertical diameter; P, : Maxi-
mum net photosynthetic rate; G, : Stomatal conductance; SPAD: Chloro-
phyll SPAD value. The same below.

PR AR S (18] 8a) o W5 PC1 AR IE ], 1036 T R%Hk
23 SRR T AR S B SEAE R K SR, W IE
K R MK B SR 2 g R 2
fiAHoe, DI 45 CI 41 & El 419 PC1 B4 2,1
ANOVA K56 AU4E 00 | DI 4/ PC1 150 5L 1 3%
T CIZHA ETZH (& 8b) , i CI 205 EI 20 1] 3¢
352 5 FRUIVE I & 19/ S 3000 T 5 b an 34
TRk SRR,

3
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B8 AEEBRETRMMEZERNERS S

Fig.8 Principal component analysis of each trait of walnut trees under different irrigation amounts
e aBRERE 13 AR RS 40T s b AR EIREBE R RIS —Ah 1800 (PCL) I SRR R 7 224007, * ,P<0.05,

Note; a: Principal component analysis of 13 traits in walnut trees; b: One-way ANOVA of the principal components ( PC1) of walnut trees along the first

axis at different irrigation amounts. * , P<0.05.
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