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Abstract: [Objective] The research was made to investigate the growth characteristics of F. qinlingen-
sis artificial population in different habitats for artificial breeding and improving the quality of the giant
panda habitat. [Method] The clonal ramet morphological character,the culm neck and roots morphological
character and the distribution of clones modular biomass of three-year-old F. ginlingensis artificial planta-
tion were investigated systematically under the influences of different habitat conditions on the south slope
of Qinling Mountain. [Result] The influences of F. qinlingensis artificial preserving rate which was affect-
ed by the difference of habitats decreased as the altitude rose,the preserving rate of sunny slope was grea-
ter than that of shady slope,the superior habitat to afforest was Abies fargesii + Betula albo-sinensis dis-
tributing over 2 000 m high; The age structure of F. ginlingensis artificial ‘plantation was partial normal

distribution” with the center of 2—3 age period,as the altitude increased,the density of population was de-
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veloped, while the senescence rate of ramet was decreased;the ramet of F. ginlingensis artificial population

clones in the first two years developed rapidly,the height and diameter reached the maximum value at the

second year and the cane reached maturity from the third year on. The length of clonal internodes, roots,

buds as well as the diameter of buds all increased as the altitude rose. The total biomass of the single clone

of F. ginlingensis artificial population increased with the elevating altitude, the total modular biomass and

the individual biomass of the clone in each community were greater on sunny slope than that on shady

slope. The sum of underground modular biomass was greater than aboveground’s in the community below

1 800 m high while it was contrary in the community above altitude of 2 000 m. [Conclusion) In a word,ar-

tificial forestation had a significant effect on recovering and preserving the giant panda habitat.
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Table 1 Environmental factor in different F. ginlingensis plantation communities
Cy Cz C;
WEE AT
Environmental factor PR3 3 3k PR3 k)13 A 3% BH 3%

Sunny slope

Shady slope

Sunny slope Shady slope Sunny slope Shady slope

W4k /m Altitude =1 600~<<1 800

MR /10°1x Light 43.23 41.26
MR /°C Temperature 22.3 22.1
25 MR/ % Humidity 60. 6 63.5
L pH { Soil pH 6.7 6.6
3R 5 2 R/ em 10 12
Thickness of soil humus

0~10 cm + )2 &K%/ % Moisture of soil 20.98 25.69
TIEA ML &R/ % Soil organic content 6.2 6.1
A N/(mg « kg™ ') Available N 48.9 44,5
Wk P/(mg + kg™!) Available P 12.2 13.2
Wk K/(mg « kg™!) Available K 156. 2 132.6
AR T3 Human disturbance 0.4 0.3
T AR B T E /% Coverage of tree layer 0 0

>1 800~<<2 000 >2 000~<<2 200

13.06 12.58 20. 88 18.92
21.1 20.3 21.4 18.4
76.5 80. 2 80. 6 83.7
6.4 6.5 6.7 6.5
12 12 14 16
35. 40 36. 84 31.68 33.98
5.9 6.0 5.9 5.7
70.5 68.6 79.8 83.0
19.9 20.4 26.4 25.7
213.6 201.9 231.5 229.6
0.3 0.3 0.3 0.2
80 80 95 95
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Fig. 1 Age structure of three-year-old F. ginlingensis artificial plantation

ZRIRFIAT N TR RE R 3 4F DL A B B o0 R 44
R B AR AR AR L AT B 0 bk 3 B g3 bR AE FS R T BB
St TR T, K2 KRB IR 3 R v
() Z2 U8 FF AT T RNRE TC I R A0 Bk SBT3 R 3 ]
PR T BA3E s TR [6) — B 1] I, Z2 08 5 7 N TR S 1
AW T-REH N C, >C, >C TR K
(41, 7%) Fldse /N (24, 0 %) 19 A2 55 43 ) & BH B €, Al
P C., E M 22 17. 700, 22 538 3 K7, Hifth 4
AR (B3 Co Co s B3 G CoH) N IR Hi 7T AT
FRRE T R AMRIET- RN 279 ~33% , ZRBH AR
F(P>0.05),
2.2 AEEEZFRSFMIAIMENGRTE

KPR 3 AT RAF T 80 26 1) Ml DX 5 Sy s bk
BRI, 2 2 R TRk 3 AR R R AR B b 2 e

TR AR, 3R 2 AT UE .G LG LG fEK
N I ZR IS T N TR EE B R A 22 1802 PR3 R T B3
H2ERH R 7. 44%,3. 60% F1 0. 61 % , Ui I BE % 13k
BT 5 S 3 i) XoF 28 0 AT N TR BEAE 0% A R T 3% ¥ D
/N,

HI 2 2 36 AT LAt PR 3R B3 00 28 08 5 A L
FIBERAE RN C <G <G, HEMIPT.C 5C W
RAEHRA2E 5.01%,C, 5 G #H22. 1% I3, C
5 C, WRERM 2 9.85%.C, 5 C 25 5.4% . 1] Il
BRI BT N AR IR) (8 DR A7 232 25 S /N T I8 il dk
C, FHYE P ZRIBETAT N TR BE O A7 e d5 i » 34 83. 18245
IR Co B 2SN TR B LA R B I S
68. 320 , W # 25 531K ;i /K F-(P<C0. 05)



114 PE 3t A AR 2 2 3R (B A REE D %39 %
_sor 2.3 AEEBEZGTATHBAE RS M
§§40- —f— 2.3.1 RMAESMRETMHAGERKL ZFIEH
e ab_ab " P00 1 R A P LA FF A R R (AU MR A
RE 0 i b T 250 LAEATH LB H 3 . A 3 AT AR i L
w2 20 A OB B A P 00 2 O B K L T
ggm_ Yo AR TR 16 £ B 9 PR FF A 9 TR R AR R K
2 iE 4 B AR G TE R TR . AEBTBE L C. I FFIH
0 e i ! K BE B A 7.5 em. Cy [/, 4.2 emi G 1Y
Shady slope Sunny slope WERKRER K, H14.2 em,C, B9E/N. 2~ 9.9 cm,
peme.8¢c TEFAYE . C HORFI A5 ) 4 BE e K. 8 9.3 em. €1 1)
B2 B 3 4RI AR I A BE F2 08 AT B/ 5.5 ems G BMRA KR K, 20. 1 em,

Co Wfe/N, g 8.8 em, FFAR Y [A] AR AE B 3 G 18 3%
Z5 LAY C BEKRT C M C R R EARR B
li) SRR (] 22 S 4R i 35 (P=>0.05) . TG 7 B
Yo SR A RS C 2R R I F C R G 2R K
J3E R S 5 VA A 1) 80 T 84 K PR G B 2R R
MEARRK %8 7.1 em M 12,7 mm,

N TARRRER TCME R Ay R IE T 5
PRAN /NG 5/ 5 3R0R 28 5 3% (P<<0..05) . R,
Fig.2 Senescence rate of ramet of three-year-old
F. ginlingensis artificial plantation
Different small letters indicate significant

difference (P<C0. 05). The same below.
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Table 2 Preserving rate of three-year-old F. ginlingensis artificial plantation in different communities
BETE A M a| Jo M R A FR B 2L Number of clones EAEZ) Y%
Community type Aspect 1 I 1 v Preserving rate
C BA Y% Shady slope 20+2.2 a 32+1.7 ab 17+2.1 ab 32+1.5b 68.32+0.015 a
FH#% Sunny slope 25+1.5a 31+3.3 ab 194+1.8 b 24+1.3 ab 75.76=+0.026 ab
c, BA Y% Shady slope 36=+2.8 ab 51£2.7b 11+1.4 a 29+1.8 b 77.17+0.022 ab
fA¥% Sunny slope 3142.0 ab 54+1.4 b 10+2.2 a 23+1.6 ab 80.7740.021 ab
Cs BA Y Shady slope 504+2.6 b 18+1.5 a 22+1.3b 19+1.2 a 82.5740.031 b
FH#% Sunny slope 48+1.9 b 25+3.1a 164+1.4 ab 18+1.5 a 83.1840.028 b
e« (6] 50 B 5 AR AS TR /NS Sh) 3 3RR AR B ) 3 28 5+ (P<<0.05) . T 3R [Al.

Note: Marked with different lawer case letters in the same colunm were significantly different(P<Z0. 05). The same below.
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Table 3 Growth status of three-year-old F. ginlingensis underground modules in different habitats
s R FFAH Y [A] Internode M % Root o # Bud
Aspect COMMURIty K /cm P4 /mm K /em HAR/mm o Sy K em P4 /mm

type Length Diameter Length Diameter I il Length Diameter

Number
I 3 C 4,240,707 a 5.640.103a 9.941.301 a 2.47+0.017 304+2.383 b 2.9740.339 a 8.47+0.339 ab
Shady C, 7.24£1.379 ab 7.8£0.018 a 12.641.096 b 2.1£0.044 2842.202 a 3.4£0.527 a 6.7+0.289 a
slope Cs 7.5+1.803 b 6.540.336a 14.24+0.870 b  2.340.045  354+2.354ab 5.740.552b 9.540.597 ab
FH C 5.540.347 a 7.7+£0.752 a 8.84+1.379 a 2.540.049 35+1.412b 4.640.430 ab 8.4+1.950 ab
Sunny C, 7.1+£0.317 ab 7.47+0.406 a 13.34+2.915 b 3.0£0.037 26+1.425a 4.540.516 ab 8.6=+0.537 ab
slope Cs 9.3£0.419 ab 11.5%0.427 b 20.141.435 ¢ 2.8£0.042 354+1.451b 7.1%£0.260c 12.7£1.938 b
2.3.2 RMEAob¥EMEAERKAL K3 TE B3 o A [ 3 7 28 08 655 A N MR &5 0 9 0y
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Fig.3 Growth status of three-year-old F. ginlingensis ramets above ground modules at

different age classes in different habitats
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Gy MAE CoCy RGBS, PR3 3 i B 74 44 14 11
S o B A A KT R

R4 RESFERETALERFRSGMAIMBELTERMGNENE

Table 4 Modular biomass of three-year-old F. ginlingensis clones in different habitats g/ b UERER
b BEVE AT JotE & # N #9F Underground modules JotE & Ay Aboveground modules
Ao, Community P [F F e Wk o
type Culm neck Roots Bud Cane Lateral branch Leaf
R Cy 110.745.694 a 41.843.214 ab 19.140.567 a 120.9+2.144 a 32.5+1.236 a 10.141.254 a
Shady C, 148.1+£8.256 b 45.24+4.125 b 26.2+1.012 ab 142.845.214a 35.8+1.488 a 14.642.224 a
slope Cs 158.9+6.654 b 34.54+2.587 a 25.27+0.566 ab 237.64+3.334b 41.8+2.355 b 17.9+1.117 ab
B Bt C 126.2+4,258 a 31.4+4.336 a 23.4+0.874 a 121.9+4.141 a 33.7+1.648 a 16.54+2.001 ab
Sunny Cs 155.3+3.498 b 37.341.956 ab 31.841.004 ab 176.6+5.202 ab 32.2+2.341 a 16.441. 458 ab
slope Cs 161.7+£4.447 b 41.342.227 ab  34.340.697 b  246.7+£1.588 b 45.14+1.896 b 20.54+2.048 b
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TE B A N TMCE 1 ORI BT 58 v 2 B il v o AR
JHCE R L MR AR . A7 8 355 XA p i IX
RS AR RSB TR S A 9 RO A RS AT T BRI
IR BRAF R BE U AR A b S WS AR OR . 9 Ik AS AT
T BURAT AT 9 VA 16 b » &5 2R WL BB W 45 1Y
Ths » A2 358 22 5 X 2 0 7 A N TOMRAT T8 19 2 1 3% i
/AN o AN T T 7 P9 2 0 T A B 3B PR AT SRR T B
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IR DRAF IR E) 8000 LA b, B W AE 12 X Sk kA7 A T
i M — A R B R AT AR AR Y T 5
3.2 RIRFTMI AL EMERHIESE

AHIFFEAE R W] 3 A 7 U A N T b A A i
LER BRI N LA 2~ 3 AR LE N O W R IE S 0 A7 s
W 5 T A F) T v o ol R 2 RE B L Tk R R AT T R
AR AV 5[] — T A B 3542 4% 00 % 7 R 80 DR T I 38 9

N LFPRETCIE 2R 7 MRAE T2 5 T 3 C BEvE h %
U7 AT oy BRFE TS R d i, Co F Gy i (1 2 08 37 47 43
PRIE T R A AR, L W] O IEORI A 340X T 2% 10 7 477 4
SRS AR KA T B . R g R] DL B T 4R
DX EL L A2 - 2R S AR R T 8 e B A
JZ GG o VAT 45 3 DX T e R 2t 0 % I -5 04 R
PR TE 45 Z8 0 AT AR A 1k 55 TR 3R 450 06 TR
PR sE 4538 — 3.
3.3 HUIRHTFTAIERKHFIE

IR AEINGE € =€ DN L E /v o
RERETMBES . BT TR T4 0w B
WARKIE 1 ~2 AFNIB B R ORME 26 3 AR 1 M4l it
P AT (9 3 9 ISR A AR B B ARG A AT
AR AT AR A R E N 5 L I T I B B
M 7 K 1 5 S b i . A TR AR
S5 010 26 W 5 A 4% R e — 5 RO O 40 2 U AE AN
[F B 58 v 2% W 5 47 20 A7 50 Lo 40O O 5 B BT O
1o ABRAE IR AZ-ZDMERE VR i A2 2 R A
PR WK T AR L R WA 3K — 2R 85 N 2R IR i AT
A A I 25 L A5 21 B S AR 1Y 37 40 DA 0 b A SR

M 3 X v AR W) R 1 S 23 A . BT L HE W AR
5 IREE AR G R R A AR T R AT A
P A i A AN () A 35 v e BRAS T 2 X BT Ak 46 355 Y
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Fiit » 55 o A [ AR 358 2 U A N AN R B0 2R R AR PR BT 5 117

—FPIE N RS . ZEVEIR KT 2 000 m (HEVE L B
SEIATREANToE R AL A ML T 8 i AR Y & /N F
A M AR 1 800 m AR X 4801 I 1E 3 AH 2 .
Bell 2130k, 7 B RS 9 1 TGP &R i — &R 91 < fit 5%
R CHIV AR IR 32 28 5 43 ) 0 B 5 7 (R a2 {1t
FEEARZE T /) AL a . Bl & PR EE A1 0 i3t “ B
B T R /0N T A 8 R B 5 [ B 40 R 3R
b PRI A & R R TR i N
Rk BEW 0 TR EATI S A R T H
FERREN R “ B 7, Jo bk 22 9 A 20 Bk B R “ gl 5% 457
ZRUE AT B AR R WM K A3 AN ) I 7 R ) A S
B N AE I I AP AR G 8 B A g B b . 4 EREE
SRR SR A A I AR AR AR A SE 27, R B T (]
KREAR S L Ar BRI D 354 B b 3 4
MR AR RO S5 I D0 S A A A K S B BR
TR e HHER RS L DL FORAE IR0 T 2 0 I IR BE
HhE R . XA R T IE N A IR AR ) A
BN TOME FR A H A 22 ) 24T 53 T 1) 2 5 5K s
3.4 & W

ZRUA AT B DL OE A RN T Ik
Xt H A AT R S R R SR AT Y . ER K
U 5 A N T B g 28 3 A B b, 0 % BEOAS W] 3 1]
TR AR A 0 25 5 IR RIS J5 7T 2R W2 R L O3
) SR AN [R] 79 487 B it + 7 ARV A Ml DX 3 i 3
AL, el 3 M T R O N TR AR B i R
T 25+ BP0 PR T R R AR T P I R R 1 L
RARE TS AT P R+ L) T T ol A S 5 Rk ol ¥ I5F
07 25 B A K B 6 1) R AT RV PR L i AT B 3
JEE T bR AR B FE R A R AR Y . BT S B AE
T [ AR 2 T S R AR R B 26 I AT R AT
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