MO A4S 201742 H F28E H2i http ://www.cjae.net
Chinese Journal of Applied Ecology, Feb. 2017, 28(2) : 382-390 DOI: 10.13287/5.1001-9332.201702.006

#7 5 BF iz bk B SRR 3P X A [B) 3 [0 2F A Bk
2 e T B A S S M R A KR AE

N

Filgm & K WrE

(MRARLIEE B S MR B, BT T 8350005 2 ARJLIE KA B MR A WS T AL AE SR A R B R S

K4 130024)

B E ATHREXIRGEENFBEERTEFRY TR EARRERSEE, ETH
PSR XA B R E 4 A 2-hm? A M, B AR 4B R 7 o B Ak 4 AT B AR
L, oM T BERRG BEEREAR KRG EKRFMERSERE N EK K R4
RFY . Y B AR AREER I R EIRFEE, 1~3 Ry FHEH LT
BOARR M E Ak w A KA RSN LY m Tk | R % T 5.7% 7 E
B4, FH 1T TUFESR TRIBEEMAGBHEN - MR GEAEAELE S
PRAME r AR RGN ARG E S R EKZER, 3R EmEK; 2R
AEKERN 3.6 mm - a AR B AR PO TF RN R E PR EKEEY 9.0
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W mERBERER MG SRR ERBRFREK, Y E AR RAMEKRRETELE
By o TR S BOR Bk R

XER Bk, 4t FREN; AK; HE

Age structure and growth characteristics of Juglans cathayensis seedling populations at dif-
ferent slope aspects in Wild Walnut Natural Conservation Area of Xinjiang, China. ZHANG
Wei'?, LI Hai-yan’, CUI Dong', YANG Yun-fei’* ('School of Biology and Geography, Yili Nor-
mal College, Yining 835000, Xinjiang, China; *Ministry of Education Key Laboratory of Vegetation
Ecology, Institute of Grassland Science, Northeast Normal University, Changchun 130024, China).

Abstract ; For grasping the composition and growth characteristics of seedling populations of Juglans
cathayensis , a national grade Il endangered plant, four 2-hm” plots were set up at different slope
aspects in Wild Walnut Natural Conservation Area of Xinjiang, China. Adjacent lattice method was
used to survey J. cathayensis seedlings. The relationships between the number, basal diameter and
plant height of J. cathayensis seedling populations were analyzed. The results showed that seedlings
at 1st age were more abundant on sunny, semi-sunny, shady and semi-shady slopes. The number of
seedlings was predominant at 1st-3rd age. Seedling populations at different slope aspects showed an
expanding age structure. 5.7% of 1st age seedlings could survive to 4th age, and 1.7% could sur-
vive to 7th age. The number of J. cathayensis seedlings had a critical turning point at the 3rd age.
The seedlings of J. cathayensis were considered as r-strategists in their lives. The basal diameter and
plant height of seedlings were slow-growing before 3rd age and fast-growing after 3rd age. Average
growth rate of basal diameter was 3.6 mm - a”'and decreased in the order of shady slope, sunny
slope , semi-shady slope and semi-sunny slope. Average growth rate of plant height was 9.0 cm - a™'
and decreased in the order of sunny slope, semi-sunny slope, semi-shady slope and shady slope.
Basal diameter and plant height of seedlings exponentially increased with the increase of age. The
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relationships between plant height and basal diameter showed power function. Growth rates of seed-

ling traits could be reflected by the properties and parameters of functions.

Key words: Juglans cathayensis; seedling; age structure; growth; slope aspect.
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VYA 3 PO 22 B KL AR 2.9%. BRI 1 PR3
B3R B3 34 LA 1 4 i 8 A o Lok, 53]
5 37.8% .39.0% .39.9% 42.0% , v BHI A1 BH3E
1 4 A 43 LN T BRI B3, 2 W4 e A
I3 Fe o 525.0% 26.7% 24.4% 25.2% , 34
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R1 FEMAER
Table 1 General status of sampling plots
K EIR W AR LS
Plot Altitude Slope angle ~ Canopy coverage Community type
(m) (°) (%)
FF 3 1270~ 1630 10~45 45 PR+ P + PSR+ BN 1A% Juglans cathayensis + Arme-
Sunny slope niaca vulgaris + Malus sieversii + Populus tremula
ESiER 1350~ 1580 15~40 50 B+ B+ LM Juglans cathayensis + Armeniaca vulgaris +
Semi-sunny slope Salix pseudotangii
3573 1250~ 1660 20~55 75 PP+ B3+ BP A5 + K LU HE Juglans cathayensis + Malus
Shady slope sieversii + Armeniaca vulgaris + Betula tianschanica
2 BH % 1370~ 1620 15~50 65 WA+ B A +A84S Juglans cathayensis + Armeniaca vulgaris +

Semi-shady slope

Cerasus japonica

wn
(=}
1

N
=)
T

w
S
T

3
(=}
T

—_
(=]
T

Mo

[ B

11—

(=]

S W
(=] (=}
T 1

w

AT 43 b Individual number percentage
(=]

[}
(=}
T

—_
(=]
T

—.

=]

—.,

7

7

2 3 4 5 6

1

I Age (@)

B 1 AR 1) B R4l B R O A I 45 A

Fig.1 Age structure of Juglans cathayensis seedling populations at different slope aspects.
A B Sunny slope; B: :BH3% Semi-sunny slope; C: FA3 Shady slope; D: 23 Semi-shady slope. T [F] The same below.
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355 19.4% 21.8% 19.8% 21.3% ,1~3 {4014y
M 82.2% .87.5% .84.2% .88.5% ;3 W LU , B AE
AR, 4 B A3 H R e B /N . B AR AN [ 3 ]
BB AR E o LA 22 5 (B4 B0 L R
FRARL, HILL 1~ 3 W4l vl o 2 % D 34, 7t Y A%
M6y R I 39 AL A I S5 A8 BH 3~ BH 3% | B35
FE B 1 8% 5 5 7.8% .5.6% .5.9% .
4.9% VLG 5] 4 88, 7304 2.3% 1.6% .2.0% 1.4%
ARG RN 7 0%, 1 WA 5.7% AT FEiG 31 4 1%
SEYNA 1.7% AT AE0G 2 7 31, 2 U 1 B8 %
B &Iy v R I PRBE 7 19 075 6 17T 2 I

2.2 BPREHRAh AR S AR K AT

2.2, 1 HARFCRAFIE £ 2 R FERFB M L,
WA 3 WA E RS, B UER 1.1~ 1.5
mm , 3 #% )5 BEAF R R A K BARAE K 2.6~
7.9 mm.4 NI b G AR AR K RS [ L BH 3
WA ERKEAR N 1.1~7.5 mm - a', ¥ 3.6
mm - a”y 2B P AR AR E KRN 1.1 ~6.3
a ', 3.2 mm - a”t PAIBEAh AR A K
EHN1.4~7.9 mm - a”’ ,W—ﬂ] 40 mm - a”' ,ﬂélgﬂibﬂi@]

mm -°

®2 FREEKEFZRLHEEZHHERE

B EREEREN 1.3~6.8 mm - a', F1 3.5
mm - a” A ERER EAERKERN 1.2~6.9
mm - a ' CPHARKEAEN 3.6 mm - a7 FARTY
AR DA B3 e K, O BRI, 2 BH 3% e/ AN
[F) 35 1) [R) 8 40y v 1) 78 22 S R B 3 (L[] — B p) A
[ LB AR 4 25 5 3 4 AN 1~ 7 W4l
TR (IR IE 22 150 /N T O B, e W R840 v 1Y
FAR LU ST Wy AR I AR S R ROV B 1) A a5
PN R 1) A B 1) A 38 1) A 55 ] R T 3 1) A= B
P, 2RI R RE VAR PR N AR P BE RV AL
BRI i A AR A e, BB Bk 40 i
B E KRR ZF R AEH SR

2.2.2 BREIECERFIE 3 3 T LIE AN B 1)
LAtk E AR 3 AT A K 8, B UER 4.5~
5.7 em;3 % J5 AR WS I IO AR AR K BHARAE K
8.7~15.9 em.4 Y1) I Ak AR K AR . FH
Weahtitkm A K #HE N 5.1~159 cm - a™',F1 9.8
em - a PG W MR R A KRR 4.9~ 151
em »a”' SFH 9.2 em - at BIBEZ T AR R AR KO R
HN45~14.3 cm - a”' [ F8.6 em - a2 4N

Table 2 Quantitative characteristics of basal diameter of Juglans cathayensis seedlings at different slope aspects

AR BHE F Bk P P BE
Age Sunny slope Semi-sunny slope Shady slope Semi-shady slope Total
no FHE: BR no P AR O (TR no P AR no CPEIfe SR
bl RH PR RE bR RH P RE X R
Mean+SD  CV Mean+SD ~ CV Mean+SD  CV Mean+SD  CV Mean+SD  CV
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
1 231 3.8+0.8a 223 520 3.7+09a 248 302 3.9+0.8a 215 668  3.9+09a  22.1 1721 3.8+0.9a  22.9
2 153 49+1.1b 221 357  48x13b 276 185  53x12b 217 400  5.1+09b 183 1095 5.0+1.2b  22.8
3 119  6.2+1.2¢ 185 291 6.0xl.4c 232 150 7.0l4c 197 339 6.6xl.1c 169 899  6.2+13¢ 203
4 48 9.7x24d 243 75 8.7x1.8d  21.0 45 10.2+1.4d 135 78 9.6£1.7d  17.6 246 9.4x1.9d 202
5 28 13.12.6e  20.1 41 12.2+29e 234 34 144+25e 173 50 13.4+2.4e 182 153 13.3x2.7¢  20.3
6 19 18.0£3.8f  2I.1 30 12.2+29f 234 26 19.9£3.0f 15.0 33 18.3£3.5f 19.0 108 18.2+3.7f  20.3
7 14 255+6.1g 23.8 21 12.2£29g 199 15 27.8+53g 19.1 22 25.1+4.1g 163 72 25.1s5.1g 203

[FIFAS R /ING F bl R 22 53 B 3 (P<0.05) Different small letters in the same column meant significant difference at 0.05 level. “FI7] The same below.

® 3 FREEKEEFZL B RS R ERHE

Table 3 Quantitative characteristics of plant height of Juglans cathayensis seedlings at different slope aspects

g8 B3 2 B 13653 P JEVES
Age Sunny slope Semi-sunny slope Shady slope Semi-shady slope Total
FIEbrmeR ERAK  CPHEsbREE ERREC CPMELAERE BRAR FHHEsREE TRAN CPHESEE BRRE
Mean+SD cv Mean+SD cv Mean+SD cv Mean+SD cv Mean+SD cv
(em) (%) (em) (%) (em) (%) (em) (%) (em) (%)
1 15.7+2.7a 17.3 15.4+3.5a 22.7 15.1+3.3a 21.6 15.1+3.0a 19.5 15.3+3.2a 20.6
2 20.8+3.4b 16.2 20.3+5.0b 24.6 19.6+3.9b 19.8 19.8+3.8b 19.1 20.1+4.2b 20.9
3 26.5+2.8¢ 10.6 25.7+4.3¢ 16.7 24.7+3.3¢ 13.2 25.03.7¢ 14.7 25.4+3.8¢ 14.8
4 37.7+6.6d 17.6 35.1+4.9d 14.0 33.4+4.9d 14.8 34.0£4.1d 12.1 34.9+5.3d 15.1
5 47.1+7.6¢ 16.0 45.0+7.2¢ 16.1 42.7+6.7¢ 15.7 43.4+6.6e 15.1 44.3+7.1e 15.9
6 58.5+11.4f 19.5 55.5+8.3f 14.9 52.4+6.8f 13.0 53.6+8.0f 14.9 54.7+8.7f 15.8
7 74.4+14.1¢g 18.9 70.6+11.2g 15.9 66.7+12.0g 18.0 67.1£13.7g 20.4 69.5+12.8¢ 18.4
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Fig.2 Basal diameters of Juglans cathayensis seedlings at different slope aspects.

# % P<0.01. F[d] The same below.
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Fig.3 Plant height of Juglans cathayensis seedlings at different slope aspects.

80r A "B
60}
40
g 20 =5.8342"*" y=5.5475x"
e R=0.99** ’=0.99%*
)
5 0
g s0r -
= C D
i
£ eof
40
20k =5.6023x"" y=5.4839x"7
R=0.99** R=0.99%*
0 . . . . . . . . . . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
# 1% Basal diameter (mm)

4 ARV I EPAZ AR 4 v b e S AR S AR

Fig.4 Relationships between plant height and basal diameter of Juglans cathayensis seedlings at different slope aspects.
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