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1.1 #FERXBER

B s AL Ak AR AR XA T P R e 2 A A
NI FE ELan e (L B B3 13 k) AR L e
45 (43°22'56"~43°25'40"N, 82°15'28"~82°17'23"E) ,
SR 1180 hm?, BFAZ Ak /3 A1 T AR 2 45 hm?, H =%
A AENEIR 1200~1670 m VA4S (L, RP X
AR K i 580 mm, AE 2K Kk i 1200 mm, A XU
& 70.0%~80.0% , 4E-147 7.6 °C,=10 CHLR 1865.4~
2338.9 C, i@ A 1 A¥-3.3 C, i1 7 A ¥l
19.7 C™ HEILER B M8, U B X (R
800 m) fE 2020 4F 12 A 14—22 H , KA 5 d
TE-24~-28 C;2021 41 H 3—17 H , ARSI A 8 d
1E-24~-30 °C, 1 H 30 H HALAE-26 CEI 1) . ##
PIX A R A, AR, HRIRE, B A

5 1 (a) 20204128

1RAE/C

AP ARG B8, pH {H 6.4~8.9'% i i
HPRAR R ORAP DXAE ) (R R, AR R A
B} (Prunus armeniaca) 357 55 B S5E 5 (Malus siever-
sii) K I HE (Betula tianschanica) B 1147 (Popu-
lus tremula) | 1M (Salix pseudotangii) e N
A #2E HA& (Lonicera humilis) | 45 22 Bk ' 55 28 25
(Spiraea hypericifolia) KX YN A% (Rubus caesius) | 5+
B IINEE (Berberis heteropoda) SHER TR (]uniperus
pseudosabina) 55 5 WA KA W) FBLA B R 28 A AL
(Trollius altaicus) . F1 75 21 4% (Crocus alatavicus) 7
&+ (Sophora alopecuroides) %% M4 7 (Bromus bene-
kenii) JG I XAIAE (Impatiens brachycentra) 55 .
1.2 EFSMAE

SRR PR B 43 7k A R
X HIE A 7, A 2 AR B B 1), LASE AL J7 1)
SR 0° K3 1 3 73 2 BH 39 (157.5°~247.5°) (B
(112.5°~157.5° . 247.5°~292.5°) . B 3§ (0°~67.5° .
337.5°~360°) . F:[113 (67.5°~112.5°,292.5°~337.5°)
AR, 2021 4F 4 H hoa)  EBFROBE A AR DR IX
A BHE - B B3 |~ B 3 328 IBCRFAZ A A 7 L
RIHB B 45U B 1 hm A, DABE ML B AR 43 A (1)
e FEFRCT BRAN Rk 33 o7, B A Mk o3 A 1) 2
EHFRCT 1/3 3O i iE] 1/3 S 3erb | B 173 g3k
Ti, 7843 A BE e U R rh | BH3BRE B A%

- BHEHSE — SHEESE

(b) 20214E1 A

WREE/C
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Fig. 1 Daily temperature in December 2020 and January 2021 in Gongliu County urban area
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B3 1 T BT T FR AN Bk 1280~1640 m, H
TR 1280~1390 m S HE I, 44 1390~1500 m Ay %
AR 1500~ 1640 m A3 T0 ; 2 FHIEAE H A% Ak 3
A B 2 ELIEBR T BN L FRA 1300~1600 m, BITAE4R
1300~1400 m A YIS , M 1400~1500 m 3%, i
5 1500~1600 m A3 T01 5 BFI 3 A b B A2 Ak 2 A1 114
EHFER R BRA PR N 1240~1660 m, Bl 4K 1240~
1380 m YR , ik 1380~1520 m M3, 474K 1520~
1660 m A3 T01 ; 2 BF 3 A b BF A2k A 1) 2 LR AR
FERAN EFR A 1280~1660 m, Bl 1280~1400 m N
YRR, AR 1400~1520 m A3, 34K 1520~1660 m
YT, A E TR A KRR 53R 251 20 mx
20 m A7, B RE T R AR SRS 15 4 B 16 4
5 mx5 m (/INFETT X BEAS /NFE T S B BE Ak A T
BARVRAT 0 AR PR B B4R (4l e 38648 ) B
(HiCsk k) e IR VR S 90 7 3 ) S
Fro o, W2 DL BS s 1.2 m A A9 R
FE PR TR, B B T AR (Y AR
DLBSHITH 0.1 m S 5 UE , FHIEAR - RN 6 ) 5 %) e >R
FHISOEIMFEAY (45 77 DL331050L ) 5 (4011 #k i 7
2 RO £ ) 5 e W EBCAR P 1) R g A 1) B A2 B AR Sl
e AR 0 RE 0P34, e RO £
1.3 #WERXS

2:7% Lieberman 55 X FR AR Ffobt i 9 14 K1) 43
J7iE BT e 3R B AR R 4 6 R
Y%, L E Y (H,) 0~1.4 m(Jf#2 DBH<2.0 cm) ,
55 2B 9 (H,) 1.4~3.0 m (g2 DBH=2.0 cm) , 3 3
P 4% (H,)3.0~6.0 m(J{£2 DBH=2.0 em) , LAJS 4 5
T (E] P 3.0 m RIE— M4 = 9
1.4 BEIREXI 5

227 gl AR AR AN TR AR e i 2 1) R 4y
W W TR A A AR R 53 S AN SR, b B
JEEFAZ AR EER 43 6 TR, 55 1 iR (CW,)
0~1.0 m (4% DBH<2.0 cm) , 2f 2 5 05 2% (CW,) 1.0~
2.0 m (Hi 4% DBH=2.0 cm) , 55 3 78 iF 2% (CW5) 2.0~
4.0 m(J#: DBH=2.0 cm) , L) J5 eb i A% 8] fF 2.0 m &)
YE— TR
1.5 FEERXS

S22 BEVTOR AR B E T kR HE
W 45 G B Rk A A A R, 0 g ik B A Bk B B
o B3 AR, AR VU R 4 A T S
R I 25 5 K B A T S R A S

VR EERE 2R TR il 1/5, AR AR A
SRURBE <1710, 34T TR 13

24 PR VR E 1/5<EF 2 R TR <172,
1/10< 1 ARAERE SRBAE HeI<3/10 4 T3 e i< 1/10

390 IR E 12<2E 2 R TG Ee Bl <4/5,
310<1 AF R 2R URBE EL Bil<1/2, 1/10<H8 545 H 4
<3/10

490 T EURE 20T A L >4/5, 1 AR AL
SRURBEEL B> 172, 445 L A911>3/10
1.6 HiEAIE

F F Microsoft Execl 2019 F1SPSS 26.0 #xA4-%1 %%
PTG M APE R . A B0 7E 43 B 22wt
TFIEZS A M T 2255 PER 56, SR S RE A ¢ 4656 N
BRI R T 253 W7 LB RR R LA ) 22 5 (=
0.05) , 32 FH Spearman AHC 2 H00 BFAZ AR 4k 54
PR KRR B AR A T AT o Horpr £
X B A AR AN RIS o B A R 3 R 32 R L
1153 A LS B 25 10 B AR R SO SRR T 4
TF, 1~4 R E TR AR AS RIS [ S i 2 )
Fe 05120 A DLZR E B RAE (100.09% ) 380114511, 0
GO T AR B AEMCAS RIS 2 SRS [ e W 2 ) 3] 53
A5 VAR 2 R E A (100.0% ) B 1481
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2.1 HENEESELS G

HPRZAE A AR ORI X 3 Bl Ao S A B A Bk A R
AMARSECH 1285 ko P A 1119 Bk 32 B [R) 2
FEURE 15 87.1% A4 166 ¥k (12.9% ) K32 ) % % ;
ARG FEER T 2 RRENEGRRZ , SRR
B 43.4% , 53 B8 19017 1.93 4% .3 9411 2.48 5 Al 4
RI11.73F5(FR 1) LR KR, 0~4 IR FEF
MR HE ) 22 53 8 38 (P<0.05) . F LRI, 2020—
2021 AE AR R IR KA, AR AP DX P A% Bk
K32 BN FRZE, U B RFE (290 3, i85
FPEERE (490 BRI B D
2.2 ARBAKEES

3ANYA VR T R 32 R T PRk P R B A AN
A, R F AR L R B 2, 7 597 1 (46.5%) , H:
IR, A 462 £ (35.9% ) , W Tk 5k i b, 7 60 Bk
(4.7% ) 3 52 V= AR LA bR B0 22, A 95tk
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Tab. 1 Statistics of freezing injury grade in Juglans

regia population

E BREL Ef5il/%
0 166 12.9
1 289 225
2 558 43.4
3 225 17.5
4 47 3.7
ait 1285 100.0

(7.4%) , ORI, A7 428k (3.3%) , B bk s /b
298k (2.2%) (E12) o FEA[RIEAH, 19012 0
TR BT R A A PR Ho B oy A 144
BR(11.2% ) . 262 ¥k (20.4% ) , 3K 4 5 A 134 Bk
(10.4%) 268 1 (20.9% ) ; 3 KN 4 IR F ik FEE K
AR B 16288 (12.6% ) (29 8k (2.3%) . A
[ 0% | 1 RN 4 R TR L) 22 R 3 R i 3
(P>0.05) ,2 IR FEREE BB T S 3 e
] 22 53 i 3% (P<0.05) , 3 R FERR I LB 73 p 5
Wi 2 ] 2 5 0 3 (P<0.05) . FE B A R i B 4%
B Bt i iR e DR e 8 ¥ e O A A e
e A RIS, R R E R B R E MR R kAR
e,

25

ad L yjiDﬁ:

20 F By
- o HE
< 15 |
N
& 22
m 10,

i AL

a
O 1 1
0 1 2 3 4
HRFEFR

T AR NG FREFR RO RIS R — R 3 SR 0 25 57 .35 (0=0.05)
B2 AR A PR AN TR 3 S
Fig. 2 Different freezing injury grades of Juglans regia in

different slope positions

23 AEAMERAEES

TE 6 i (HD) g lREF R BN Z 3] /0 0h
H>H>HSHS>H>Hy s K 52 VR FE REUN 2 3] 008
H>H>HSHS>HSH (R2) o 3 7R F R LARY
R H, HOER R, 335 THURIE IS 28 LA 125 2 H He 191

JIN 3 AR v 9 H BB /)N | 39 TR JEC AR v
HL 35 TC TR R 5 3 AN A 52 R T R 4T LA /3 1 H,
OBl G, 335 TR v % L RN vt i 4 HL  HL  H S
PR =9 H Hs ¥ TOARZ R FEMR . 19029 F14
R FERRI LIRS H IR, 3 9 Rk LIRS
1o G He FU AR K AR e 4 HL 38 T8 1 90 3 9k vk
R 2 Ho F HL I TC 4 R bk o AN TRI A, B
H 75 5 R 1Y L B FE 3 v 5 38 T 22 ) 2 5 B 3 (P<
0.05) , HiAth 5 4R iy AR T ik ) Lo ) 22 S AN B 3
(P>0.05) o [Rl—3 A7, 3% TR s 2 HL 4 331 5 Ho~H
URFERRIY LU 34 22 5 0 35 (P<0.05) , B h R R 9 H,
I35 Ho~Hy VR R I HL 6135 22 57 1835 (P<0.05)
PR 2 2 HL 5 H VR 35 R 1Y LG 22 5 10 3 (P<
0.05) . FHILRP X B BF R Bk AE R = 9 HL B & 18 A%
BRE RSP H,— NGl 2 R E s R E
FEVRERE R ER EE R AR @M H,, B
FEREERAEFER R H.
24 AEBEBRENFEED T

TE 6 ki (CW) 2, VREEFREONZ 2]/
CW . >CW,>CW3>CWs>CWo>CWe; RS20 FERREBNZ
F/ K CW>CW>CW>CW>CWSCW, (£ 3) . 7E
AN b, BT 33 RT3 JEC o 3 Rk 2 L e e 2%
CW, el i, 31 T0U T e i 5 CWL 7 35 A 5 31 0T
HR I JFS 1) A 32 R 3 AR 2 LA SE IR % C W, Fe 9l e K
Ik 00 B G e 1 4 CW B2 38 v S R % CW L L CW
CW ¥ TR Z IR FEM o 1~4 Bk F R L5 i 2
CW, L0l B K, SEEME 25 CWo TG 1 2% 75 35 0k, ek W 4
CW,.CW, L4 R URFRE . EARFYEAL, IR H CW,
R 35 R Y LU B 78 B b 5 3 T 2 W) 22 R 2 (P<
0.05) , HoAt 54> FeE M 25 R T8k 1) LU A7) 2 S 40 AN I 2
(P>0.05) . 7E[R—3 A, 5 el 0 2% CW, 43 51 5
CW,.CW5.CWs., CW iR 3 PRI L 13 22 57 i 25 (P<
0.05) , W TEIE S CW, 5 CW i ERR I i) 22 53 B
F(P<0.05) o RGP XN EFAZ PR IR S CW
Sy A2 URE Hrh R EE B R R
Y15 F KA TE T IR CWL I CW o A 5 1 52 153 5 7
SR CW ALAX] Z) TR A B RE
2.5 FESMEE RIS R AL RHE X E

ZEAH M T L AR 0, R R S
P72 5 B A O (P<0.05) , 55 7 M 2 B0 ik 3 67 A 5
(P<0.01)(5R4). 1R FERS MfE W& AR
A S UM OE (P<0.01) , 53540 52 3R 56 (P<
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Tab. 2 Number of individuals and the proportion of freezing injury grade with different
height classes in Juglans regia population
el b — 0K | 124 | ‘ A ‘ 3% A ‘ 44 A ‘ &it A
o Bl B Weile o e Ko weiilie  Hod Bl ot LH%
Bt H, 0 0.0 11 1.0 9 0.8 4 0.4 2 0.2 26 2.3Ba
H, 48 28.9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0Ab
H; 29 17.5 0 0.0 2 0.2 0 0.0 0 0.0 2 0.2Ab
H. 8 4.8 0 0.0 6 0.5 2 0.2 0 0.0 8 0.7Ab
H;s 5 3.0 0 0.0 3 0.3 4 0.3 0 0.0 7 0.6Ab
He 5 3.0 0 0.0 8 0.7 8 0.7 1 0.1 17 1.5Aab
At 95 57.2 11 1.0 28 2.5 18 1.6 3 0.3 60 53
Berp H, 0 0.0 118 10.5 86 7.7 36 3.2 19 1.7 259 23.1Aa
H. 22 133 0 0.0 1 0.1 0 0.0 0 0.0 1 0.1Ab
Hs 5 3.0 6 0.5 6 0.5 2 0.2 0 0.0 14 1.3Ab
H. 0 0.0 12 1.1 44 3.9 20 1.8 0 0.0 76 6.8Ab
Hs 2 1.2 4 0.4 67 6.0 35 3.1 4 0.4 110 9.8Aab
He 0 0.0 4 0.4 58 5.2 69 6.2 6 0.5 137 12.2Aab
At 29 17.5 144 12.9 262 23.4 162 14.5 29 2.6 597 53.4
Yo H, 0 0.0 95 8.5 66 5.9 27 2.4 13 1.2 201 18.0ABa
H. 24 14.5 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0Ab
H; 16 9.6 2 0.2 24 2.1 4 0.4 2 0.2 32 2.9Aab
H, 1 0.6 20 1.8 110 9.8 4 0.4 0 0.0 134 12.0Aab
Hs 0 0.0 11 1.0 44 3.9 4 0.4 0 0.0 59 5.3Aab
H 1 0.6 6 0.5 24 2.1 6 0.5 0 0.0 36 3.2Aab
&t 42 253 134 12.0 268 23.9 45 4.0 15 1.4 462 41.3

T8 ARG PR R AN R ] — e 9 22 57 W38 AN RVING T BERR [ — AN R R 9 22 53 .35 (@=0.05)

0.05) ;2 N 3 G T bk 5 WA AR L eE e B2 3k o7
Py 5 0 A 56 (P<0.01) , 3 G004 F Wk 5 7 52 %
T A (P<0.01) 54 G052 MR 50 i 2 25 1
FFE(P<0.05) . FHTCISTEBMRR F IR TE TR E H
e b, K5 BRI R A K RRAE RN 7 5 i
AR (P<0.05)

34 #

3.1 RIPREFZME REEEER RV

TR R R AL R A K B ™l A e i) 2
R R, W H20204F 12 H—20214E 1 AH
9 d B fIRIRAE-25 CLAF , 2021 4E 1 HIR & T 2
U2 T (P B RER) . BTk AR
PR3 DX BT A o7 B A TR A b L3 sy HL AR B IR
AN HIES S8 € & RTINS U ETE HEA Y 20 Si: Bty
FH MR FEREINST.1%(F 1), ZENEEMNE
BE B ZE K T4, — AR AR R R AR T 2 T

TEZRR AR i A vp i S AR AE T B 3R AR , B
| A& B AR A K T E T AR AR AR T
PRI, s T A2 bk ) R PR 4 DX s S K 30 T R
F& WFFTAE ML, SR IBCA A5 itk 791 B B Ak R 3 1
A U X — 2 B A R 0R . R PR
S AP A N A R A B AR R
SRIEREARAT B — Pl N IGIR A RE ™Y, e IR
M 251 Bl A& 2 o T IR A K sl ORI R 181 A= A 40
AL, DRI VR 3 1 AU 2 BRAZAE AR PR X
IEIR 28 i i AR R SRR SR st [, {E P A Bk A
DL B R A B R O . (65.9%) , ™ 7R AN
17 3.7%. 5T 2R B, B SR A B AR A B
SEAZA AR PG RZAE, BRI A F RN A
WO RS, BRI, B R A B SRR E
A8 A, A v Al A PO B T SRR i A1
TR E BIBILT

AR TR A PR AR T 1 RE AR TR []—
HEA R I BE ) S RS B B RN BB AR
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Tab.3 Number of individuals and the proportion of freezing injury grade with different crown

width classes in Juglans regia population

B 0% 1% 29 34 4% At
Yepr MY — : : : - - - - ¥ :
Bog il Bag Wlile B teilie B Wil Bad il Kkt LeAbl/%
Tt CW, 0 0.0 11 1.0 9 0.8 4 0.4 2 0.2 26 2.3Ba
CW, 50 301 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0Aa
CW; 19 115 0 0.0 3 0.3 1 0.1 0 0.0 4 0.4Aa
CW, 14 8.4 0 0.0 4 0.4 11 1.0 0 0.0 15 1.3Aa
CW; 12 72 0 0.0 12 1.1 2 0.2 1 0.1 15 1.3Aa
At 95 572 11 1.0 28 2.5 18 1.6 3 0.3 60 5.3
Yerp CW, 0 0.0 118 105 86 7.7 36 32 19 1.7 259 23.1Aa
CW, 21 127 3 0.3 6 0.5 4 0.4 0 0.0 13 1.2Ab
CW: 6 3.6 13 12 46 4.1 36 32 0 0.0 95 8.5Ab
CW, 0 0.0 8 0.7 77 6.9 54 48 6 0.5 145 13.0Aab
CW; 0 0.0 2 0.2 38 3.4 25 22 4 0.4 69 6.2Ab
CW, 2 12 0 0.0 9 0.8 7 0.6 0 0.0 16 1.4Ab
it 29 175 144 129 262 234 162 145 29 2.6 597 534
Wk CcW, 0 0.0 95 8.5 66 5.9 27 2.4 13 12 201 18.0ABa
CW, 26 157 2 0.2 15 1.3 2 0.2 0 0.0 19 1.7Aab
CW: 10 6.0 15 13 100 8.9 11 1.0 2 0.2 128 11.4Aab
CW, 4 24 14 13 71 6.3 2 0.2 0 0.0 87 7.8Aab
CW; 1 0.6 8 0.7 13 12 2 0.2 0 0.0 23 2.1Aab
CW, 1 0.6 0 0.0 3 0.3 1 0.1 0 0.0 4 0.4Ab
it 42 253 134 120 268 239 45 4.0 15 1.4 462 413

T8 AR PR AN RS A ] — TR g 22 5 W, ARV ING T RERR [ — AN R IR 22 53 0% (2=0.05)

SBETGURS JBE RL AL A, AN [RIAR i A0 A ] T 1 £ B A
PR T LU R R T A5 Gt A 2 IR 1 G R R 2
R/NRARARAE , it B A A IR Z R IR AIE ,
AT SR B OR T LU AR E AR YU Z A A T3
[EIVE R 2 5%, FA R SR A 3 1) EE3A ARy
L AR Z [ 23 K S S5 B AR AR R T A

x4 HEMEHMFEMFRSMEKFFHE
BIR IR HE R R E
Tab. 4 Correlation coefficients between total freezing
injury and the grade of Juglans regia and both individual

growth characters and slope position

A1t 1% 29 34 4494

Wits/em 0058  —0450° 02647 02200  —0.038
. BN
WE/m  0.034 -0.423" 02257 02307 -0.057 - °
/M ~0.096°  -0.461° 02177 0.157°  -0.034 3.2 WA EZLEERNEI
BERi/)  -0.002 00600  0.113° -0.197"  -0.036 AV IR 5 M K PH 8 56 B 7K A 1 E 2 P

R, e Jmy Al s ) bl i o G R GREE KA S
BC , fofi 00 52 B R 3 I A A TR B i o AL A >

1 2P Ra=0.05; %+ KR a=0.01,

FIABE T4 7 RRMEG SR B, 3
N7 PR 1 A e M X X e A A AR R S T RE A
SO ANTRIA e R AR R T R b (46.5% )
T 395 TOUH Ak R 3 R e A1 (4.79% ) (81 2) 5 [F]— 3 o7
Hh AR g R T S /S 1) S A% Bk X R S BT BE ) i
55, R0 R A m , Y0 37.8% (R 2 fFE 3) s AN[RBE
7 B AZ A 1 3 L08R VR 5 S SO AN BE SIS 3

TE A — DX 38, — Bk i, S TS 351, Ve 34 v o
IS L7 Bl e = S R T ST B S R B Y 2 PIJE RS
PRI X R = B AR B A B 2 R IR, B
Tife /b (11 2) 33X 5 R 8 45 5 1 /N T (Jat-
ropha curcas ) 32 AR fE FEFE B b B34 & T R
D7 S5V AN ], 2 PRA AN RIS ) A 358 25 A T 25
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Characterization of the freezing injury to Juglans regia at different slope
positions in the West Tianshan valley of Xinjiang, China

LIU Huaqing', WANG Bo’>, JIA Yanyan', XIE Xinran', ZHANG Wei"’
(1. College of Biological Science and Technology, Yili Normal University, Yining 835000, Xinjiang, China;
2. College of Resources and Environment, Yili Normal University, Yining 835000, Xinjiang, China; 3. Key
Laboratory of Plant Resources Protection and Utilization in Xinjiang Yili Valley, Yining 835000, Xinjiang, China)

Abstract: Severe freezing injury has a significant impact on the growth and development of walnuts (Juglans re-
gia), even leading to plant death in some cases. This study employed the sample method to examine the freezing
injury to J. regia in the Wild Walnut Nature Reserve located in the West Tianshan valley in Xinjiang. The distribu-
tion characteristics of freezing injury among J. regia were analyzed, and the influence of tree height, crown
width, and slope position on the extent of freezing injury was investigated. The results indicated that (1) the total
freezing injury rate of J. regia was 87.1%. Among these, the proportion of plants with grade 2 freezing injury was
the largest (43.4%), followed by grade 1 (22.5%), grade 3 (17.5%), and grade 4 (3.7%). (2) the proportion of
freezing injury in J. regia plants was the largest in the middle of slope (46.5%), followed by the bottom (35.9%),
and the top (4.7%); the proportion of uninjured plants was the maximum at the top of slope (7.4%), followed by
the bottom (3.3%), and the middle (2.2%). (3) the proportion of freezing injured plants in the six height classes
(H) was most prominent in H; (43.4%), followed by H. (19.5%), Hs (17.0%), Hs (15.7%), Hs (4.3%), and H,
(0.1%). (4) the proportion of freezing injured plants in the six crown width classes (CW) was most extensive in
CW, (43.4%), followed by CW, (22.1%), CW; (20.3%), CWs (9.5%), CW, (2.9%), and CW; (1.8%). (5) the pro-
portion of freezing injured plants in different H and CW classes at the same slope position differed significantly
(P<0.05). Plants with grade 1 and 2 freezing injuries were mainly restricted to the middle and bottom of the
slope, and those with grade 3 and 4 injuries to the middle. (6) freezing injury in plants was markedly correlated
with diameter at breast height (P<0.05) and extremely negatively correlated with CW (P<0.01). Most J. regia
plants in the Reserve suffered from freezing injury, and the proportions of freezing injury grades varied conspicu-
ously among the different slope positions and different H and CW classes. The results of this study provide a sci-
entific reference for the management of the Wild Walnut Nature Reserve and the prevention of freezing injury in
J. regia.

Keywords: Juglans regia; freezing injury; tree height; crown width; slope position; Xinjiang



