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Age Structure and Quantitative Dynamics of Cespitose Juglans regia in
Different Slope Directions in Xinjiang Wild Walnut Nature Reserve

. . . . . Rk
WEI Haiying', LI Yiyang?, LAI Xiaohui', ZHANG Wei'
(1. School of Biology and Geography, Yili Normal University; Institute of Resources and Ecology, Yili Normal University, Yining 835000, Xinjiang, China;

2. Yili Vocational and Technical Collage of the 4th Division, Yining 835000, Xinjiang, China)

Abstract: Based on the general survey of Juglans regia in Xinjiang Wild Walnut Nature Reserve, the diameter
level structure was used instead of age structure, the static life table of population was compiled by smoothing
technique, and the population dynamics was predicted by time series model, so as to obtain the age level structure
and dynamics of J. regia. The results showed that the middle age class was dominant in different slope directions,
and the age structure was spindle-shaped with two small ends and big middle. Although the dynamic index V),; of
age structure of the four slope populations was greater than 0, the maximum was only 19.10%, and V), was
extremely low, the maximum is 1.12%, the growth trend of J. regia population on sunny slope was the highest and
the anti-interference ability and the population stability was the strongest, whereas the semi-sunny slope showed
the lowest growth trend, the worst anti-interference ability and stability. There were multiple death peaks in all
slope populations. The highest peak was at 15 age class on sunny slope, 15 and 18 age class on semi-sunny slope,
and 9 age class on shady slope and semi-shady slope. The survival curves were closer to Deevey-II type. The
number of individuals at middle age would decline after 2, 5 and 10 age classes in the future, while the number of

old individuals would increase. Therefore, it was very critical for the protection of cespitose J. regia of young
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Bk (Juglans regia) NPk EL (Juglandaceae)
AR B s V& TR, B XN ey, <2
BB = A T T VA I R AR SRR R S, AR
Bk B AR ORY X VIR BE IR 2 — o 7P, BFAZ Bk
AAEIR B B sm By Az vk B SRR X B 20 A, EE Ik
BIR ANEEA TR AE SR TR IR
PEIR. i, HHEMIX RZPRIL, £ FNA
SRR A B A Rk R AR S ME, SR
AL FRAE Z R . AEP FE X 3 A 25 P 1
2 R E AR FUOL, B 0 BT AZ MR (A 7 o AR
FRZE R B IR AT AR R AR S SRR
b YIElacty/ - auuR N 1P 2 e Rl N TS b v = 2Bl
L. HETRT WA R AR RESS A B =B
WA WARTE o« A 5T LAEFAZ AR B AR ORI X 4 M)
N EFREMONRIE TR 5, SRR S5 . PR
ANAFHERAT € 'S vH o0, FETUAP A R K Je
AES, DR X PR B ANZ Y 1) IR
FIRUERE AR o

1 W7 X AR

HraE T R Ak B AR OR Y X AL T AL A B 5 B A
PN IR BR B I r B AT & 0 v 1 B ke 4 (43022756~
43°25'40" N, 82°15'28"~82°17'23" E), f#3F"[X % .
B ABH ORI, [P EOT, B RS R

TR ZE, A R T SR UM BRI A BRI
HENDSI, R4 XA THAY 1180 hm?, A P A%k 7
A% 44 ho?s BPRZ BRI AR A eI 1241 m, By
AniEHR 1 670 mP O IR 7.6 °C, 7 HEI19.7 C,
1 H¥iE-3.3 °C, TTRE A 150 d, 3 FE/K & 580 mm,
SRR S FHRTRE 70%~80%12 714, R4 X N 7 i
RIERENZE L2, RS ERIKKE T
TN | = Y T TR U £/ SR 2R 0 7 N e
M SEAS Ll SRS DO R KR ) SR
B, YEE AT 56 Bt 182 J8 329 Al MEHFhELL
T Y N T, P4 B4 47 B 171
J& 303 AL, BFAZ MRS 1 AR 1 32 BT AR R A B
¥ (Armeniaca vulgaris) FrREF R (Malus sieversii)
KM Betula tianshanica)s; HEAR X EHFI/RZZ 1L
1 (Crataegus altaica) 4 22 Bk ' 45 2% %4 (Spiraea
hypericinfolia) 5t 3 /NBE(Berberis heteropoda)?s
AN Y) F B FAR L (Brachypodium sylvaticum)-
Y132 (Commelina diffusa)~ N5 (Festuca gigan-
tea) 21,

2 MR TIE

2.1 BPSMAE

2019 4 6 A, TERFRZHk A SR ORY X HIBH 3
PR B3, BRI (K S 5 BRR PO 7 2)
SR FH 357 25 R 0k AN AR B A Bk (5] — B ATE T B A 4 1 5
RE 2~6 RAA)BAT AT, 105 H A B A%k 1Ak
PR — B % 2 TR 2 SR AAE, [ —
FETE R 3 A ETFRIKN 3 BRAA:, DLSEHE). ZH40([H
—IRZN 1 H) BE& N EER) . W E (&
BEHRE) B TRRR.
2.2 LIRS

22 K 4 v SR J5 ok DA A= 55 4% Bk R g
BRI N 19 MK, F142%N 0~2.5 cm, 2 )5t
B S em ¥ 1 4%, IS 0 &%0N 2.5~7.5 cm,
Il BN 7.5~12.5 ecm, VIHSEHE. [FIFhAEAF IR
NE AR AR B — B, R
R Fe /SRR LA 58 s TG, BRES 1 4%
PAERL 1 8, B ARG 2 88, DAk,
R P AZ AR AR KR A K 1 M (DBH<2.5 cm) &)



52 W

PSSR HSRET AL B AR ORGP DX R ) AR B A B AR 2 ) [ B sl s 165

IR, 2 WAMA2.5 em<<DBH<7.5) /M, 3~7
WAME(7.5 em<DBH<32.5 cm) N 3 HF; 8~19 &2
AMADBH=32.5 cm) y# i #f221,
2.3 PhEHER BB IR

52 [R5 250 A B R AR R R Bh A
WHEAT BTy =SS 0004, 3 =

max(S, ,S,,.,) noNk

n=1""n
26,7
k Xmin(SI,S2 """ Sk )Z/nc_ls

—15n

! , RV, 0 ol

‘%“:kxmm@;g ..... S,)
HAHEN AL TR R E LB Siv Sin
SAFEEE ny ntl WM NMEAEG max(S,, Si)fE
Sy 2 Snet WP B KAB s Vi TR B PR
WSS BB TR, HAE N, PRy
KB ko RTRR I E; Vi aE B AR
HMERT- U R B, HABUEN, PR
PUTRE TN, FREERRE R ZE s Prax NFREEXS S1
T AR B KRR ZE . 2 Vi Vi Vi {EHX
EH O SEUNS 43 ) 38 7= Tl P A AT 4 168 P A
MEFEPIEK. e, IR,
2.4 BAEMGRRSH

FRAS A i R A — PP AR S — R I A] B
HIAEES S MR, e A tH AR R AIBE T
REFIE. Wratten ZEPWA0K, H&AarRaHrd HEl
A SEHR R BE B AR o RIS A BT A% B Fh
BB R A1 B AL R4, DL BH 3 AR B AZ Bk
RG], BARTTEIR : Gt EdRESS 13 R4
RECOR DS, ANT 14 R BIAEIEMAS. MR
BAEMBIERG, FRREAREEN, SFERME
BIAAR . BOAE 1 MR, 56 12~14 882, THEZIX
BAPFSINERT =3 4, =23 T arTins
8, JFIN 8 B 12-14 WX BT, RIFZ
X B [ 8 — MG SO B Je — NI B 2 Ta) ) 22
Hh 8 (12-4=8) K X Bt A1 BG4 2, nI DAHf 5E &F
— AR AT TE R M ZHUE 4, Bo1IEIEETR
al's YR ICYR R B R R R A R R

N TGRS AEIE i 2, A
R B GAR T  BE E F RS, B R RS
THE y=ae’ MR y=ax’, EHIREOTREMAE TR
U, A5 2T Deevey-1THRY; 255 B LA RUR
U, 14T Deevey-TITH),

k-1
anl (Sn X I/}'l) > Vpi' =

2.5 FHEESCRSNA (XN 1R R 5 BRI A
3 P — YR B 2 ok A2 A T 4
ST REDAI TS, =Ly b

M FEFEARKIVE ¢ BGIRIEER /N n SRR
RIFTE]SERR s X2 & WS IME RN

3 SRR

3.1 FREER A0 RAER G

A —BF Rk B A TR B 2~6 PRAAE, AR )
MAEFR UL 2 RN R L, FLA BRI & thE %
K, R6531%, YRR, MHHED: HikN3
PRMAE, BRI B> B3> 14 6 PR R
A, ERESE B BB N 3.17% 2.04%
3.18%, BHIERETE 5 MR ML, ot 6 #RAE(E 1).
{9 X A B R B L 348 41 921 #k, By 16
4 43 B, KA 126 41 339 ¥k, I3 49 2 128 ¥k,
B3 157 2H 411 Bk, RIBHSH AN B3 A AR B A2 B 11
INEL . REARES /N TR B, RN
PRk BB . A B .

R Sz Hh R A AN [RI A ) A AR B AR AR S e, 15
VNG v Ry A () W NGk ARG S
PRI SR A e, FARRIU . PHIER 1 8
Piv 12~16 WA, HBHIHR 1 B, AR
1s 124 134 15 WA, ERAS 17 SR AME, %
B A BPAZ AR E AR K R B AR R NIESE . 4 A
e S G LA BRSO, 9 19 W4, U I3
18 WAL, FRUCNIEYE 17 #40, 3N, A 16 #4.

0.7¢
m fH3 Sunny slope

m 2L fHYE Semi-sunny slope
O B Shady slope
2RI Semi-shady slope

ik'ﬂ%

AR

Individual number of clump

P AR 1 DA B AR R 2 A1 B R

X 41 e
Number of block
o o = o o
[3%] (%) =~ n (o)}

.O

Fig. 1 Distribution and number of cespitose Juglans regia population in

different slope directions
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Fig. 2 Age structure of cespitose Juglans regia populations in different slope directions
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4 DI N BFRZBERRE Vi~ BN TUE, B
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IRRIGEH, (H R ELE I S BOA IR e, K%
HOEAR AT AE KR TR, B2 SR
SNro 4 ANILIE, FHIBRMEEANE FEANET-I0, MR

1 AT SR R R 45 B SR TR (%)

SEMIBNATRE Vi HEBOR, N 19.10%, HKiEH R
1, 2 R AN TP Rl AR S S M B A T AL Ve
MR, N 1.12%, SonFifsom i THiae s, i
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Table 1 Age structure dynamic index of cespitose Juglans regia populations in different slope directions

WHZ W% PR Semi- BB FBI Sem- | IREZK % CPWSemic BB B Semi

Index class Sunny slop  sunny slop Shady slop shady slop Index class Sunny slop sunny slop Shady slop shady slop
4] —-100.00 —100.00 —100.00 —83.33 V12 0.00 66.67 0.00 66.67
123 —75.00 -27.59 -10.00 -29.41 Vi3 0.00 —42.86 —-100.00 75.00
V3 —20.00 -17.14 -28.57 -61.36 Via 0.00 42.86 100.00 —66.66
Va 40.00 34.29 7.14 -2.22 Vis 0.00 50.00 —-100.00 33.33
Vs —40.00 —56.60 —43.48 -50.00 Vie —-100.00 0.00 - 100.00
Vs —54.55 15.09 —-17.86 28.88 V17 - 0.00 - —-100.00
1Z 18.18 -8.16 35.71 14.06 Vs - 50.00 - -
Vs 88.89 59.18 88.89 45.45 Vpi 19.10 12.37 5.99 12.77
Vy 0.00 25.00 —66.67 53.33 Vi 1.12 0.65 1.00 0.71
V1o —-50.00 0.00 83.33 0.00 Prax 0.06 0.05 0.06 0.06
Vi 100.00 20.00 100.00 14.28
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Table 2 Static life table of cespitose Juglans regia populations in different slope directions

40|

7% (cm)

Slope x DBH class aX @ b Ink s - L L N ks
PR3 1 0~2.5 0 23 1000 6.908 87 0.087 957 7174 7.174 0.091
Ssl‘:)r‘;‘;y 2 2.5~75 1 21 913 6.817 87 0.095 870 6174 6.762 0.100
3 7.5~12.5 4 19 826 6.717 87 0.105 783 5261 6.368 0.111
4 12.5~17.5 5 17 739 6.605 87 0.118 696 4435 6.000 0.125
5 17.5~22.5 3 15 652 6.480 87 0.133 609 3696 5.667 0.143
6 22.5-275 5 13 565 6.337 87 0.154 522 3043 5.385 0.167
7 27.5-32.5 11 11 478 6.170 87 0.182 435 2478 5.182 0.201
8 32.5-375 9 9 391 5.969 43 0.111 370 2000 5.111 0.118
9 37.5~42.5 1 8 348 5.852 43 0.125 326 1 609 4.625 0.134
10 42.5~47.5 1 7 304 5718 43 0.143 283 1261 4.143 0.154
11 475~52.5 2 6 261 5.564 43 0.167 239 957 3.667 0.182
12 52.5~57.5 0 5 217 5.382 43 0.200 196 696 3.200 0.223
13 57.5~62.5 0 4 174 5.159 43 0.250 152 478 2.750 0.288
14 62.5~67.5 0 3 130 4871 43 0.333 109 304 2333 0.405
15 67.5~72.5 0 2 87 4.465 43 0.500 65 174 2.000 0.693
16 72.5~71.5 0 1 43 3772 0 0.000 43 87 2.000 0.000

17 77.5~82.5 1 1 43 3772 - - - - - -
EaliiEs 1 0~2.5 0 98 1000 6.908 92 0.092 954 6 459 6.459 0.096
SSSI‘;‘Y 2 2.5~75 21 89 908 6.811 82 0.090 867 5459 6.011 0.094
slope 3 7.5~12.5 29 81 827 6.717 92 0.111 781 4551 5.506 0.118
4 12.5~17.5 35 72 735 6.599 92 0.125 689 3724 5.069 0.134
5 17.5~22.5 23 63 643 6.466 102 0.159 592 2990 4.651 0.173
6 22.5-275 53 53 541 6.293 82 0.151 500 2347 4340 0.164
7 27.5-32.5 45 45 459 6.129 71 0.156 423 1806 3.933 0.169
8 32.5~37.5 49 38 388 5.960 92 0.237 342 1347 3.474 0.270
9 37.5~42.5 20 29 296 5.690 143 0.483 224 959 3.241 0.659
10 42.5~475 15 15 153 5.031 0 0.000 153 663 4333 0.000
11 475~52.5 15 15 153 5.031 31 0.200 138 510 3.333 0.223
12 52.5~57.5 12 12 122 4.808 41 0.333 102 357 2917 0.405
13 57.5~62.5 4 8 82 4.402 41 0.500 61 235 2.875 0.693
14 62.5~67.5 7 4 41 3.709 0 0.000 41 153 3.750 0.000
15 67.5~72.5 4 4 41 3.709 20 0.500 31 112 2.750 0.693
16 72.5~77.5 2 2 20 3.016 0.000 20 71 3.500 0.000
17 77.5~82.5 2 2 20 3.016 0.000 20 51 2.500 0.000
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4J:3% (Continued)
;?i) lpJe . 4’%5; éf;;z a a I, Inl, d. 4 L T. e I3
18 825-875 2 2 20 3.016 10 0.500 15 31 1500 0.693
19 875925 1 1 10 2.323 10 - - - - -
45 1 0-2.5 0 52 1000 6.908 77 0.077 962 7115 7.115  0.080
Ssllz);‘iy 2 2575 9 48 923 6.828 77 0.083 885 6115 6625 0087
3 7.5-12.5 10 44 846 6.741 77 0.091 808 5192 6136 0.095
4 1254175 14 40 769 6.645 77 0.100 731 4346 5650 0.105
5 175225 13 36 692 6.540 77 0.111 654 3577 5167 0.118
6 225275 23 3 615 6.422 77 0.125 577 2885 4688  0.134
7 275325 28 28 538 6.289 192 0.357 442 2269 4214 0442
8 325375 18 18 346 5.847 38 0.111 327 1731 5000 0.118
9 37.5-425 2 16 308 5.729 38 0.125 288 1385 4500 0.134
10 425475 6 14 269 5.596 38 0.143 250 1077 4000 0.154
11 475525 1 12 231 5.441 38 0.167 212 808 3.500 0.182
12 525575 0 10 192 5.259 38 0.200 173 577 3.000 0223
13 575625 0 8 154 5.036 38 0.250 135 385 2500 0.288
14 625675 2 115 4748 38 0.333 9% 231 2.000  0.405
15 675725 0 77 4343 38 0.500 58 115 1500  0.693
16 725775 2 38 3.650 38 - - - - -
Bk 1 0~2.5 2 165 1000 6.908 91 0.091 955 5915 5915  0.095
Sslf)rl‘;:hady 2 2575 12 150 909 6.812 91 0.100 864 4915 5407 0.105
3 7.5-12.5 17 135 818 6.707 91 0.111 773 4006 4896 0.118
4 1254175 44 120 727 6.589 91 0.125 682 3188 4383 0.134
5 175225 45 105 636 6.456 91 0.143 591 2461 3867 0.154
6 225275 90 90 545 6.302 158 0.289 467 1824 3344 0341
7 275325 64 64 388 5.961 55 0.141 361 1279 3297  0.152
8 325375 55 55 333 5.809 152 0.455 258 891 2673 0.606
9 37.5-425 30 30 182 5.203 97 0.533 133 558 3.067  0.762
10 425475 14 14 85 4.441 0 0.000 85 376 4429 0.000
11 475525 14 14 85 4.441 2 0.286 73 201 3429 0.336
12 525575 12 10 61 4.104 12 0.200 55 206 3400 0223
13 575625 4 8 48 3.881 12 0.250 ) 145 3000 0.288
14 625675 1 6 36 3.504 12 0.333 30 97 2667 0405
15 675-725 3 4 2 3.188 6 0.250 21 61 2500 0288
16 725-775 2 3 18 2.900 6 0.333 15 36 2000 0405
17 775825 0 2 12 2.495 6 0.500 9 18 1500 0.693
18 825875 2 1 6 1.802 6 - - - - -

xo WG ae x WHAMEEG o SWBILE x BAMEEG Lo 1 x RIUTIRIN ARERARENMAEG de x Bl okl REFRAESE T AMESEG g Ax B

] BRRHIBETIA L Mox B xl BPUEAEIIMEEG T M x B x BB RANMAEG e HEN x GMARIH R A7 fir;

ke THRZE.

x: Age class; a,: Number of alive organisms at age x; a, Revised date of a,; /;: Standard survival individuals number; d,: Standardized number of death

individuals from age class x to x+1; ¢,: Mortality from age class x to x+1; L,: Number of surviving individuals from age class x to x+1; 7,: Total individual

number of age class x and age classes older than x; e,: Life expectancy of individuals in the age class x; k,: Disappearance rate.

T RIS AR, s AN R3] AR BT A b A e
FEA IR R AN 50 59 A [F, AR A
B AR (0 AR A SR AT B A R
PRI DRAFIE X Inde RAADR,  DARE R
NI AR ] A A B AZ B A e A7 3% i 2 (& 4). 4 A
BB T ¥53 30 7 i e 0 P 1 I A 3 3BT R B 209
PR TR 2 PR TR 4 AN A I A

BRI A TS R ATAR I (R 3). PRPRE T &
TE 23 110 24935 BB R 25 7K1 (P<0.01),, FEHURRY R,
F R T RRBOER, B 4 e A EEF bk
FREA7I Hh £ 2297817 Deevey-T17H.
3.4 FEREBESIS I 6 7 5 TR

PN A BFAZ BRI e 0 (R AR B 2, 4%
- O IR IR TN A R AR OR 24 5. 10



52 W

PSSR HSRET AL B AR ORGP DX R ) AR B A B AR 2 ) [ B sl s 169

—=— Y% Sunny slope
—o— 2 FHYE Semi-sunny slope
0.60 —e— [ Shady slope

—o— 2K [fI Semi-shady slope

2 o) /A RO7T
2

£ 040

z

£ 030}

]

=

A 020t

H

S 0.10F

0 é éll é IS 10 12 |I4 16 18
%% Age class
P 3 AR ) A A BT R R R B PR T 2R il 2

Fig. 3 Mortality curve of cespitose Juglans regia populations in different

slope directions
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Table 3 Test models of survival curves of cespitose Juglans regia in

different slope directions

R K7 e

2 .
Slope Test validity of equation R Sig.
BH % y=8.187x 0194 27.648 0.648  0.000
Sunny slope y=1.713¢70036x 122,957  0.819  0.000
SR 1=9.690x 0339 32991 0.660  0.000
Semi-sunny slope y=8.526¢70057 193.016 0919  0.000
EE0e =8.102x0-186 26699 0656  0.000
Shady slope ¥=7.702¢ 0036 118.723  0.895  0.000
2 H b 1=10.180x703% 30.151 0.653  0.000

Semi-shady slope 1=8.899¢ 0070+ 161.378  0.910  0.000
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Fig. 5 Time series model of population dynamics of cespitose Juglans regia populations in different slope directions
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