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Abstract: On the basis of the non-destructive determination of seedling age and survey one by
one in plots, the static life table of Juglans cathayensis of different slope aspects in the west Tian-
shan valley in Xinjiang was established, and the quantitative characteristics of seedling height
and the growth patterns were analyzed. Results showed that the seedling life expectancy of differ-
ent slope aspects was longest in the 1st age class, being 2. 018 on the sunny slope and 1.766 on
the shady slope. The seedling life expectancy was generally higher on the sunny slope than on the
shady slope in the Ist to 6th age classes. The proportions of the seedling population number of
different slope aspects were largest in the 1st age class, being 39. 7% on the sunny slope and
44.2% on the shady slope. The mortality rates of the seedlings were highest in the 3rd age class,
with 82.0% on the sunny slope and 78.3% on the shady slope. The age structure of the seedling
population was of an expanding type, and the survival curve tended to be of Deevey- Il type re-
gardless of slope aspects. The seedlings could survive only 3.3% on the sunny slope and 1. 1%
on the shady slope from 1st to 7th age class. The seedling heights followed an allometry of the ex-
ponent function with the age classes, and the growth rate (b value) of the model was substantial-
ly the same regardless of slope aspects.

Key words:; Juglans cathayensis; seedling; population dynamics; static life table; growth; slope
aspect.
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T4l e e Ja 5 AR KR B SR YRR TR A
TE SE T B A K A2 ok R ) R B (A e A,
1997 ) , AN [] 45 1 4y v 5 i 10 20 60 175 100 Se e 1 e
BN SRR S B (TR SO 2008 ) 4l i A
P A 5 B v NS B 5 2R A S s A R ) R 3B ( Yo-
shiko & Kudo,2003 ) , 41 p§ 2N % Js I AL R A& A
JICEAA AT B 22 T2 B, B i B 5 7 A
SR (Fenner, 2000 ) , 5% 52 Wil FRE B2 8T 19 < I
Hi” 2 — ( Grubb, 1977; Sancher-Coromado et al. ,
2007) , AT AR L R A YA B A BEALRE Y 1R
B, [FIL A2 SRR R 2R, S BT BB A
TR RN 22 5 22 R A v A K R 1 284k,
IR 2 BB 5 S B LRE TS S E J AR B
o A REFBEG IO P4 (Begon & Morti-
mer, 1981 ; YL, 1992) A= sy & 7T DL 43 A AR 1Y
HAER ST R G H TSR B RS 22 50 TR
AR 45 B RN R 52 1 U7 Y {5 B (Harper, 1977
Stewart,1989,1990; F&-F45,1997)

HFamvE K LA BP A (Juglans cathayensis) J&
HIRER} (Juglandaceae) AR R AEY) , £ B 5 11 90T
a1 Z PR DR A Jm A e [ B 2 e Al W F 5
JIT,1987) o B2 H O 55 = 40 5% ast i) i R 5
LT B B RS- 5 W) , 10 IR IR IR 9 Y 74 % LL A
WA K ZR-Bal L 3 A7 55 R ) K SR BE s (5K OB I,
1973) o TEMEYH, B 23 A B BF A WG ACAE v [ ek
PR ey PR . B AL AR B Bk ) B
FSE (IR ,1973)  BETEMIMR MY B RS 00 26 |
PTG ORAE - ELA S B A, EAA R R SR F
FUREE AR RO R Ak b3 B AN (B4
85,1997) o BT KT 5 PG R 11 0ok 2 B A% Bk ) b 2
SR (HR1HE 52 55 ,1989,1991) bR T + 5T A
(AEIR, 19945 XISLAF,1998) HEVE 2 CHRBTI
1973) MRAFRRME CHrim 4t 5 /R G X BRI X %5
ZXBN 19825 E£AHAE,1997) B IR BLAR (¥4 3K, 2005 5
#EZ A, 2012) FPIRBTIR NS (EAE,1998) Fh
THFAIAS S (TR 4E S, 2013) R AE K AW
MR IE (TR 4ESE,2011,2012) SFEIT R TR Z
T,

LT Ay e RN AE ET R TR MR S5
FOS R O S8 A DO N L ER 7 FA ) I SR LA b
EABLE, W, 5 RIEFH: ( Cryptocarya concin-
na ) AT ET AR IS G5 AG R iy BE 2540 (JR1 e M 451997 ) 5
L ZREBR (Quercus liaotungensis ) 411 B W) B 254 A 36 J

HEAEAHT (BB A6 55 ) 2011) 5 B4 ( Sabina vulgaris ) J&
A PSR 4 B 1) 3h 25 (5K 1 B A%, 2006 ) 5 A [A] it
IKEXF A2 (Picea asperata) 2114 (#5755 ,2005) [ Fi
FHRANXF N8035 )L ( Caragana microphylla ) % H
(fa] E B4 2008 ) ARG /INZAEXT A K2 (Abies fabri)
G (TR 4F, 2006 ) AR K R I S B A SR
(2010) ik R GEHIE T FRARYE V5 P 0T )y B AR KR
Wl o XoF Bk R A A &l B BIE Y AN DL E L AR
(2010) B 1 OEFRE RS BEMK 4l i A= K 5O S A
FARISZI i o BT e &)y B R AE B 28 AR KA ARy
HRAE AR SCE I A D7 2 I E B R REAS I A 4
T, G AN [R1 38 1) B AZ R A B P S 2 A 3, o0 i
HoA= a8 AR ES M AETE 2k SETo ek K g
AR, LU A8 75 B A2 M6 407 v Pl 2 28 B A AR
T, g TR AZ BRI Y SE T SR, 48 s i
PSR AR 2R

1 HARMXREHARTE

1.1 WXL

TF 5% b 57 TR 8 P4 K LL e 23 B A%k 1 SR DR
X, 82° 15" 28" E—82° 17’ 23" E, 43° 22' 56" N—
43°25'40"N, ML 1180 hm?®, R4 X 4R F i %
W T (R 2 A, 2012) , B AR R AR GE 1]
(AL R AT S, BEIE 30° - S0°, BAEL
B, A FREE (0.7 -1.0 m), FTHH
7.6 °C,1 A IR-3.3 C,7 A FHSRE19.7 C,
e IR -25.3 °C, =10 C AR 1865. 4 ~
2338.9 C, 4E YK 580 mm, 45226 &
1200 mm , AHXHZEE 70% ~80% , oA M2 150 d (%R
TERMAKLEL ,1991) o HF A%k I3 A 0 i )2 R 30
B BB AL L4 B 1965—1969 4F #4545 WL id
3,1 HRMRE R 9.5 C kN 22.6 C;1 Hill
)2 3R N 950 m, KN 2077 m (FRAEHRFIA
bt ,1991) . BRAEEFRZBRAE h 3 A T R 2 45 hm®,
fitE =2 em MMA 5500 A bk (#E 2420125 5K
4r4E 2013 ) , EE AT TEIEK 1250 ~ 1550 m [
A s, B R DR XAOC SRR R B AR TR F2
A IR SR (Malus sieversii) \EF 2y (Armeniaca vul-
garis) . K LI #E ( Betula tianschanica) FiBZ ( Cerasus
japonica) WK 1147 ( Populus tremula ) %5 ; M T #EA
F T 4 2B 55 2824 ( Spiraea hypericifolia ) #8755
B4 (Lonicera altimannii) \IJIEL( Rosa davurica) B
AR (R, multiflora) 57 /INBE ( Berberis heteropoda) |
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/R ZE LA ( Crataegus altaica) 55 ; FASKEY) £ 2A %
N ( Bromus benekeni) K ( Festuca gigantea) .
5 HE KA AE (Impatiens brachycentra ) /N 28 Fr
(Aegopodium alpestre) JENN 5 ( Brachypodium sylvatic-
um) FWK(Urtica fissa) T3 5% 2 ( Codonopsis clema-
tidea) 7K 4R\ (Impatiens noli-tangere ) % ,

L2 BT

1L.2.1 BpShEA 2012 45 5—10 A, R AR
Ak TERFAZAE AR DR IX 323 ARV I TSI
PR3 FBASE A1 B 4 ~6 4> 20 m TEfOAREHY kR
i IS B P A% Bk 3 A5 19 PR L 20 mx20 m i B
PEBEAETT, BT K308 16 5 mx5 m Y
INEETT RS/ INE DT B PR I A T SR
o] kiR AR ECRIAE IS (FE LR 37 X, BP A 7 4R 4R DU
T TEREA AL FR 7> BN BE B A | AR R AT
BEARBAR I 2 A R BT AR OF IR AR AR K
RGBT — B 25 T A B R A E 4
BARIE o SR T AHG A1 A DA 1 9 A 2 W o ) o
1 ~TIREF Rk AT, i T 7 R AR AR, < 457 18 WA
LEREEDI

1.2.2 Bfaib B SRAIGEH A SPSS 13. 0 X4
PEAEATAE R TR SR — T [ 5 3B 2 57 ol
FEAAIG M2 AL, IR W PR T F R I0: ( R
BI5E,2000) o IR F AN R 3 17] 4 vk e 1 2F A
2 X (2500 P S (ED) FIAF 6 11 RO P, 20 31
LN pR B R SR B T R KIORT S H R BB, 18

®1 FREKEFZRDEMHENFRSEDR

FHOR A A i A5 D7 A D AR K O AR ) i i
R[] U5 T it ) 400 0 B8 A 38 T 5 R 0 R 5
B, AT R A MR F AR

BRE5SM

2.1 #EAERST

IR B 1 ~7 a BFRBEAI T, 76 AR
e AR, FR3EA 463 Bk, FAYE R 629 B, &L 1092
PR, IEAR U G 1 o BT A Bk &) B R B R S A A R (R
1), WRES —EMEMI A S RRMEE,
2.1.1 W% DUARIR IR AR LIFR 1 &
IR T (e, ) MAAARIERI(EI 1) . K1
AL, 8 i 0 B8 i e R [ B 1) AR B 3 D
1a ek, 1 ~6 a i K FHE KT ,7 a N FHEN
TBAE ; MAE R — e A= BE ), B 238, 1 ~3 a
WU/ ,3 ~5 a RUKIEIN,S ~7 a KK/, Fi
HEAVINERF7 A R I . (1) S 7 AN [ 3 1) 28 17 B4 58
i AR BE AN () 5 (2) AN [ 35 1] ] — 4T % 4 1 0[] —
I R [RIAE S )y v i 28 T e A AR R )
2.1.2 ARRREEH LIRS MR AR A b A
WEATBTRREL (a, ) B B0 He R 9 A8 b 22 1 S5 A% Bk 4
IR A A 1R (&1 2) o 181 2 o AN [E 3] AR
BEYILA 1 a A ARBE T 00 BL3RR K, BRSERT [ 33
A R 914 39. 7% F144.2% ,IF HILL 1 ~3 a 4]
G AT Ay Wk E] 92.9% F191.6% ,4 a LU
I 55 1% £ 1 1 T T A S ) , 2% B AN [ 0 ) A B

2

Table 1 Static life table in seedling populations of Juglans cathayensis in different slope aspects

HBE x a, L, InZ, d, q, L, T, e K,

BH 3 1 184 1000 6.908 310 0.310 845 2018 2.018 0.371
2 127 690 6.537 114 0.165 633 1173 1.699 0.181
3 106 576 6.356 451 0.783 351 540 0.937 1.528
4 23 125 4.828 71 0.565 90 189 1.512 0.833
5 10 54 3.995 16 0.300 46 99 1.822 0.357
6 7 38 3.639 5 0.143 36 53 1.393 0.154
7 6 33 3.485 - - 17 17 0.521 3.485

1% 1 278 1000 6.908 399 0.399 801 1766 1.766 0.510
2 167 601 6.398 101 0.168 551 965 1.606 0.184
3 139 500 6.215 410 0.820 295 414 0.828 1.716
4 25 90 4.499 50 0.560 65 119 1.323 0.821
5 11 40 3.678 18 0.455 31 54 1.365 0.606
6 6 22 3.072 11 0.500 17 23 1.066 0.693
7 3 11 2.379 - - 6 6 0.556 2.379

xR s,  AE o B RIUI TR L, AR LIRS BB L, = (a,/ay) x1000 ] 5d, : A« B o+ 1 B TRIFRIH N O BRMEALSET-TE 4L (d, =1, -1, ., ) 59, : D\
x B x,  WRIEEHIRI I SET R (g, =d, /1) 5L, 0 N x B ok | R TRIRRIIIBLEAF TG A BB [ L, = (L +0, 4, ) /25T A o BB o I i SR B ( T, =
L) se A « WHT IR G (e, = T,/1,) s K, I HR (K, =Inl —Inl, )
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Fig. 1  Expected life in seedling populations of Juglans

cathayensis in different slope aspects
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Fig.2 Age structures in seedling populations of Juglans
cathayensis in different slope aspects
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2.1.3 frimihge DIAFER A REARDR, DUFETE 5 X
B Inl AP ARFRZHIAEIE MZ (B 3) . S& T
I T2 AR R B AN Ta) 3 1] A= B 00 #7005 th &L 40 T
Deevey | BN T BUZ[] >R FHAC-AAR ARG 30 (1) 5 1%
( RARMIEE 2000 ) , BSR4 A= B i) A 30 1 B
FI5E R R P I BORBOR TR R (R 2)
1, AT RATA Ay, BRI B 35 B AWk 40y R e A0 T 2k
YT Deevey- 1 8, &3 R AR L1 ~3 a
4 A R AR, T 22,1 3 a UG A7IG %
KMERETRE, 1 a 4, BRI 43 51CE 3. 3%

1. 1% AT LIAFTE R 7 a, 32 BT 5 0 K 1 e 23 M A%
BERREE T AR A0S — ARG, ER AL T 1 i SE T %
K,

2.1.4 FETRANERRMLZ  LDUFEE R AR, DL
FET-#(q,) /THRFE(K,) NP LARAEERI (B 4) .
Bl 4 af LU Y B3R B3 1 50T fie i DX 7 3
I3 HEE] 78.3% F182.0% , 1 ~4 a I IIET R
M2t AL, AN S a FFUR , FET-RAE R [RI ) |7
AR BN, 2 I 1) Ry SR BR B e 4 R Sy /N T
XIS IREE T R B [P K AR T, FET RN 51
P BRI R SR < a8 i N )
IRBEREPR IR ) 5 T R AR

2.2 RS

2.2.1 ZHERECRARE 2850, AR
A PR A W R AN B bk B A — R R Bl (A
RIBFNHEZEF(P>0.05), 33 Wn . KB4k
R P8 S RS Ry Bk ) A B P R T ) A B ], 3R
HHALE AN TR 395 1) A4 455 () 075 407 1 ke v 1) 28 S5 BE RS K, T
AR NBETE /N EE B R W AR, I L BH 3R 9 3
A SR LT FR R AT LA R A — M REAR

2.2.2 AR AR IR R 7E PR
FBAE , Wy bk 5 5 A7 1) A 4K 56 2R 35 mT FH A 24k
o iR (K1 5) B8 S AR KR LW R Y
FHOCE 43K B 58 (P<0. 01) /K-, B[] 3 w)

7 —u— [Hik —e— FAME
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Fig.3 Survival curves in seedling populations of Juglans
cathayensis in different slope aspects
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Table 2 Test models of survival curves in seedling popula-
tions of Juglans cathayensis in different slope aspects

HR e R? F P
FH 3% y=7.933570-32 0.772 25.786 0.004

y=8.341e70132% 0.932 83.178 0.000
[ 3% y=8.385x57 0517 0.722 22.926 0.005
y=9.069e " 78+ 0.928  111.063 0. 000
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Table 3 Quantitative characteristics in seedling height of Juglans cathayensis in different slope aspects

R SRR 254 1% 2 % 3% 4 % 5% 6 i 7 %
[H 3 FIHH AR EZE (em) 14.3%5.1 20.9+7.0 25.6+8.4 32.8+11.2  35.7+18.8  54.6+16.9  80.5+21.7
R FE(% ) 35.7 33.5 32.7 34.2 52.7 31.0 26.9
A3 (R EZE (em) 14.8+5.5 20.2#5.8 24.8+6.7 30.8+9.4 43.0£21.5  54.8+33.6  56.7+25.2
BSERE(%) 37.0 28.8 27.2 30.4 50.0 61.3 44.4
Bk TFHE R UEZE (em) 14.6+0.4 20.6+0.5 25.2+0.6 31.8+1.4 39.4£5.2 54.7+0.1 68.6+16.8
BRRE(%) 2.7 2.4 2.4 4.4 13.2 0.2 24.5
- — . TS 85 -
0-9 a Bﬁﬁ Isﬂﬁ mﬁ y=11.296&2654x )
R*=0.97
651 P<0.01
0.6 ’g
% s
+H g%é 451
R 3
0.3} B
25+
0 5
4o 50 B8 J=12.3030™
R*=0.98 .
P<0.01 °
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g 45f
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Fig.4 Curves of mortality (a) and disappear rate (b) in
seedling populations of Juglans cathayensis in different slope
aspects
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HRAVEAFRE L5, S B/ N 30 73t R i
SR RE AR LEAN [R] A2 35 S0 AP 8RB (Y141, 19925
B #85F ,2009 5 1K BBAE,2000) , fHEA UL PR
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Fig.5 Average observed values and simulation curves on
growth of seedling height of Juglans cathayensis in different
slope aspects
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ARCEREE 5 B 14 1436 1 BB 7RI AP RRJE B oleE 1
TG AR A FE JE ( Messier & Bellefleur, 1988 ;
Zhu et al. ,2003) ; ARAFFEER BN (1) BREFH
M4y (0 191 B8 5 78 BRI A3 LA 1 a B K (B
1 ~6 aifili Ry BHBOR T (R 1), HII 1 a 28
5 44.2% KT 39.7% 02 ~7 a S 1L
YR ISR T B3 (& 2) , AT i FH3OE FEOAE X
5 T B3, B3 gl it /D A R T S B, Bk 4
55, 2R BCRE AR IR 5 S R, SRR
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BRI 407 1) 30 B8 7 iy AR 0 20 RO iU K 25 57
(2) A T[] iz 1) B A% B 4 v o B 1) 4006 T R 34 8 T
Deevey- [l B, 7775 M 2 B AR I S e 1 B2 Bk 4l i
PR AR Rl A2 1, BRIV 4 v 50T B A 1) P 9 8 4R
WAk NI 3 38w LA Hh, BH ISR ]38 4 v R Y
FEE MM ZE R AR T Deevey- [l B (HFPHEASET 3
AJe T RE, i S BB RN [, S et 2l i 7
AT By Be 228 13 B 455 7 32 1) i BE AN [

AE RN T8 AR A2 BIRE VR AR AR AR (-
A Bl N BRI, OO R 1 LR A
FH A, LA S 4 e 8 s A A R A 55 DR A s a2 A
WFFE L5 SRR 7 i B A Bk 4l R o 19 728 S B vk
Tl PR A AR S I ] 5 R A S T 32 AR 8 N AR /N
IR R (2 3) o FPRESEHT, B A T4 5
PERZ) BB ) S MR A B AR A R X
FEAA S el AR (10 250 3 28, A %o R ) 2 ] A% J)
FN38 A% 435 #4) 1 Bl R 22 %) % ) ( Miinzbergovd & Her-
ben,2005) , BRI B Rk 45 0% 4l B O A6 R | T
A3 (B 3) 2 Ae T A 1o o B3 /N T 938
(K 4a)  ghESET- 5408 & F B B 5 1
FI B FRRRIE S5 A5G, AN [R) Bl i) P A Wk &l i AL T
I 22 57 1 S e R R A R E— B WE oY, SRR SR
(2011) #f238 , 1IL AR MR R 19 5 I AT R &) v i 401 09 A=
KARMLE TR B4 2 2 R 2 DK S, AR
FEH AN ()33 1) B A Mk 4 v b 14 B8 T e e U X 7
3a( Bl 4), 455 BFAM A DA DX A B AR Bk o 2 o
THITFMAES 1 ARSERE, 5 2 AR O0H] 40% ~60%
55 3 AR FANT] - | AT B A kA 1A B ]
NAHRTAE R R P E IR A 2 1 ~2 a,
MHFRIIFER 3 a YRR B R 1 B A Bk 42
SCIRSRAT T R T S OB S B
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