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BEHILRARKEBELEHBRAREFFZINE FHR

EHa, B N, KHFED, FLEP, R

(1. VERCA AR e = R A S F 9T 0, P AR 8600005 2. PURLAR LA BE VO AR 55 Ll 2R bR AL 245 R 48 1 K 7 41
BRI FT UG, VER PR 8600005 3. VU M2 e U S R ARMAE S HFIE S LBEE, UM A
860000; 4. HHLPU R A M 2FBE TR Tt 2 dHEUER, PO AR 860000)

WE: (B8] oW ¥mEaTE L BN R AKE LK EAH dbies georgei var. smithii R R L HHa BT, AAZRSE
/”\%ﬁ%ﬁfiﬁﬂl 36T, [ FR) ATHIHT AL, PWMEFELARESMRSHYmRAFEL2LEKEABRREHN
HEEWNMAEN,;, BAdBRo MR Y LR REHOXERT, [ R rkAmmATERKRE, AT TEE.

& ﬁ%f . ABEMBRERTAEASAMAEL &R KREABRREHN NG BHEH ZAMEE EAE (P<0.01); BEYMIA
TR oty BB R R ’fﬁkif?%\#ﬁkﬁﬁ%‘fr%mik%ﬁa‘:éﬁ%[ﬂ% Faiﬂiz\f“"hﬁl%ﬁ%%» 9 %5 vh K IMR R
REMBIE, FFThE, SHEHE. ﬁ’%frﬁik}%‘ ARSARH ., MR B HBEAYNERREABRR GG £
Kegm X4 R T, Fﬂﬁ%*”“ﬁlﬁ%ﬁﬁﬁ B #ra KRR A S 5 J‘J“é#h}’ﬁ“ FFTAE, SRR E., F
FirkE, [&&) AXHBER YA @%h\hmﬁiﬁ xkﬁ/\tk%s’é%ﬁ% EHRRKAT, MRLERERAR

XEERT, £3 4527
KIE: ERKEAY; RALIH,; MARII; BEIMH; EFEL
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Natural regeneration factors of Abies georgei var. smithii seedlings in
Sejila Mountain

WANG Ruihong'**, PAN Gang'*?, ZHANG Xinjun"**, LI Jiangrong"**, ZHANG Xinjian®

( 1. Research Institute of Tibet Plateau Ecology, Tibet Agriculture & Animal Husbandry University, Linzhi 860000,
Tibet, China; 2. National Key Station of Field Scientific Observation & Experiment, Tibet Agriculture & Animal
Husbandry University, Linzhi 860000, Tibet, China; 3. Tibet Key Laboratory of Forest Ecology in Plateau Area,
Ministry of Education, Tibet Agriculture & Animal Husbandry University, Linzhi 860000, Tibet, China; 4. Organization
Department of CPC Tibet Agriculture & Animal Husbandry University Committee, Linzhi 860000, Tibet, China)

Abstract: [Objective] This paper with an analysis of the influencing factors of natural regeneration of Abies
georgei var. smithii in Sejila Mountain, is aimed to provide theoretical guidance for the effective promotion of
its natural regeneration. [Method] Based on a field sample survey as well as an analysis of the correlation
between the seedlings density and the five influencing factors on shady and sunny slopes of 4. georgei var.
smithii in Sejila Mountain, the path analysis was carried out to find out the key factors affecting its natural
regeneration. [Result] On both sunny and shady slopes, there was a significant positive correlation between the
natural regeneration seedlings and the length of seed wing, 1000-seed weight, moss thickness, litter thickness,
canopy density of sunny slope. Litter thickness was the most important factor affecting the growth of natural

regeneration seedlings of A. georgei var. smithii on sunny slope and the order of contribution to seedlings
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density was litter thickness, 1 000-seed weight, moss thickness, winged seed length and canopy density. Moss
thickness was the most important factor affecting the growth of natural regeneration seedlings of A. georgei var.
smithii on shady slope and the order of contribution to seedlings density was moss thickness, litter thickness, 1 000
-seed weight, canopy density and winged seed length. [Conclusion] Litter thickness was the largest factor
affecting the density seedlings of 4. georgei var. smithii on sunny slope, while moss thickness on shady slope
was the most critical factor. [Ch, 3 tab. 27 ref.]

Key words: Abies georgei var. smithii; natural regeneration; correlation analysis; path analysis; Sejila Mountain

RIR TR TR B WA . B8 8. i . AR, BIA RO oA A Y % 21
AR BRI AR SRR MR T A B BFE R 1T OB — AR AR B, — A M S R0 M B
2RI, BRAMAESRGE ARENT . AW D) FBOMEERED, (RIURAMERRGL, XM IR 1 F
EPEYER . MR AR BAA R E R L. HAT, EWNAMEEXRRR R b 2, F%
B e R A 3 1) AR TR S ZASHIEFE S RIS AR R . SRR TR 4 v i AR 45 # S 5[] o A A
JRy VAR, e ORISR T e DR - (R Y A v e R RO IR TR A R REE iR
St gt U R SR AT U ARERET A (BAERER A A TR SR S R A T
LEAVEH MM SRR B il . BRIl SR KA A Abies georgei var. smithii M2 1 E VG jE 2 ma AKX I
Brtpkpg AR, Sy BRI AR, AOh TR, MRINESEY) . Y R . AU LRI
BRKERIZIEIAM IR G, AN SRR A2, s HEAR M 5 e Bk o AR AT 5 .
TR . TR, BafRRE . VY5 R S5 X i SR s e, S e 2 R K A2 )i A
KR EZN T, DIV AREEE SR KA A2 KRR EHHR e, INTHUE H AT 2R KA A2k
BRSSP RR KA R E M.

1 R XA

WF5E XA T VP4 58 A 16 DOMCE B& I N A B 2 5710 (29°10°~30°15'N,  93°12'~95°35'E), G4k N
2 100~5 300 m, RECEPGIL—ARREER, HAL 2300 km?; 37 E0REPERE IR X ARRE I, Ry SR A 7
LR IR A, ARE R, TR DY, BoKZEPERER 4-10 H, FERKEN 875~
1350 mm, ZYLAEREKER 80.0%; FFHR-0.7 C, 7 AEREN, F¥RE 2 C, 1 ANERR
A, FHRIE-14.0 Co R0 AR AR, TRAR)Z T R LR BB AR 2K B A AR G 4 X L3
J& Tk Bk, WANEH WE = K2 Picea likiangensis var. linzhiensis . 15 LA Pinus densata. 77 8¢ Sabina
saltuaria® %, MTFHERZARKEK, EZH MBS Rhododendron nyingchiense. V4w {E Mk Sorbus
rehderiana. M) M 2L 4 Lonicera lanceolata %5 , ¥ K B A5 41 %= K Rhodiola rosea. 7% W& 3% Potentilla
chinensis . V9% %F Fragaria moupinensis. %M ¥ Polygonatum cirrhifolium % ; M )2 £ B A Rkl 7%
. ##¥ Bryophyte %, #/r XIEEFEREIAH] 10 em DAL, T2 80%.
2 HIRF %
21 MR E

TE A ZERL L I35 FH AT 4K 3 700~4 200 m, B 100 m B 1A, HLi® 124> 10 mx10 m #
M, CSEREHLAEERR . S BRI EREHL P IEE 5 A 2 mx2 m BE T IRAEAR RIS . BRI, fEAS
FER I E 5 1 mx ] m/PET A RARGE | HeyERE . MEWEE K2R KER 24
B
22 MEFHE

P12 MEHN SRR AR BRI, EEIREAR, TRRKEREZMF IR, 4507w
g b T REHEEGTCR 5 AERR, dricde el IS E . RRERRATE, RIMF, FFE AR
T A FEHBFEHLEE 100 Kifh -, MEFh PR, PR A TR M/ N a2 R K
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EYIERE . £ER SR, BCEEHE,
2.3 HIESH
i1 SPSS 19.0 AUAE & Pearson ki g b A 7AH 4, it SPSS 19.0 #4722 T HlIH 1A mE AR AL

3 RS

30 AREBESEXMETFHARKELZRAEFHHENZM

H% 1 AT PHSEOR TR 3R = B R TR 3 i i 2 22 5% (P<<0.01); 3 700~3 900, 4 000~4 200 m
TREAR 15 FE AR DA B R Y5 W) L 25 SR 3 A I 3 (P> 0.05), 3 700~3 900 mfh Fa il K 25 R i 2,
3700 5 3 900 m VIR R AR 2 R B, HANBIRZ M2 S B, 3700 5 3800 m MK N4
WAGEE RN, HADER Z W 22 5 W 2 Hr ik 3 700 m AMARBPA B fe iy, 1575.12 %, 4200 m 4k
A%, HA 40.05 %, FEEGHRTEE, THRE ., SEEEE . VYRR 25 BNy
TR D) A TR K 3900 m Abde 22, 4200 m Abil/b, EZUEHFEERE, WAKZE, ReENFTX
2G4 SRR TR E SR S K Ay . TEBAYE, 3 700~4 100 m MK = EE R AR AR A EE 22 RN B 3
3.700~4 000 m HEHK e BE T A Fr K B 25 S AN W2 5 VAR 3800 5 3900 m TRIH 22 A 3, HAt
2B 2502 WK 3700 5 3 800 m B EEJE A 22 A 2, MG IR Z R 25 55 03 RIS TR
[FIFHIE 5 3 700~4 000 m W4k = B T 4 i 8c 2 A 3, Ak Z i 2 5 03 .

x1 RAEFEMETFESHEBE

Table 1 Each influencing factor of natural regeneration and seedings density

Pm) TR /m X, X, X, X, X; Y
3700 75.12£2.79 a 12.45+0.50 a 10.38+0.14 ¢ 5.50+£0.21 b 8.38+0.46 a 8.80£0.30 b
3800 64.96+4.59 a 12.36£0.33 a 12.37+0.11 a 8.05+0.31a 8.57+0.44 a 6.20+0.64 b
3900 69.65+3.16 a 13.2740.29 a 11.2540.14 b 5.90+0.36 b 8.52+0.43 a 14.24+1.32 a

P 4000 49.74£5.00 b 11.06£0.42 ¢ 9.69+0.07 d 3.74+0.20 ¢ 473£021b 5.40+0.83 ¢
4100 49.5243.42 b 11.54£0.40 b 8.60+£0.20 ¢ 2.20+0.16 d 438+0.37 b 5.60+0.92 ¢
4200 40.05+2.98 b 11.11£0.24 ¢ 8.02+0.13 f 1.28+0.13 ¢ 3.41£0.29 b 0.83£0.11d
3700 65.16+1.05 a 12.01+1.06 a 8.72+0.21 b 10.62+0.27 b 9.31+0.18 a 13.44+0.58 a
3800 64.83+1.97 a 12.04+0.44 a 10.3840.11 a 10.06+0.18 b 9.33+0.18 a 11.61+1.54a
3900 60.16+2.11 a 12.74+1.11 a 10.46+0.14 a 12.27+0.19 a 9.54+0.16 a 15.19+1.62 a

Pk 4000 59.62+1.05 a 11.99+0.79 a 8.3120.20 b 430+0.14 d 4.66£0.15 b 11.40+0.75 a
4100 59.25+1.29 a 11.1740.63 b 7.58+0.21 ¢ 5.25+0.15¢ 4.55+0.15b 9.69+0.68 b
4200 49.41+1.05b 10.68+0.51 ¢ 6.72+0.32d 251+0.13 e 4.34+0.18 b 5.00+0.90 ¢

VL . XM BB BE (%) ; X R P K B (mm) s XA Rh TR E (g); XoW B 8EEEE (ecm); XA RIS WIRRE (cm); YR %
(Fk-m™) o /NG FRER R R R ] 22 57 .35 (P<<0.05)

32 AXKEBEAERAEHZWEFHEXLES

HAHOCHE T AT (3R 2): BHYERh AR B . P TRiEE . B 8¥IEE . RIS WIERE . MRl
G5 2R KA AZ R IR T4 % B S 0 35 TE AR OC (P<<0.01)), 16 HA 3 £ DX ] e A7 F T FH %
SRR KIRT s [R5 0 R 1 Z [ B AEAE AR S B AHOC (P<<0.01). BIMEARMARIA B 5 2Kt
BAZYI B EACHEA B35, ATREZ PG IR S5, AHXT ELBIRIE , ARAARI E R/NA SR KA R 2R
SREEFREM R /N HAhAS 5 SR KA A2 4 1 % B A i 25 TE AR DG (P<<0.01); B3R A EA B2 5 Fh
TR . Fh TR EZ RGN D, SEEIEE | WMyEYIEE Z A W2 ¢ (P<0.05), H
A PR 2Z (R AE AR 0 3 AH DG (P<<0.01). FIMEARA BRI B S5 FP 15 B . Bl TR E Z A A G A
B, SHGFERE . FEYIEEZ AL D E M (P<0.05), Al H T2 [0 77 7E ) B 3% 456
(P<0.01).
33 AXKERAELRAEMZWEFEREIH

TH AR 3 B AT E— 20 B 5 5 e R 0 B A AV S TR R TR 4 1 800 Y LR AN R . B AR 3
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®2 RAEFEMETFEHEEENEXES T

Table 2 Correlation coefficients between each influencing factor of natural regeneration and seedings density

Bera Al X, X, X, X, X Y
X 1.000 0.464%* 0.603%* 0.551%* 0.605%* 0.467**
X, 1.000 0.414%* 0.346%* 0.450%* 0.438%*

B3 X, 1.000 0.763%* 0.774%* 0.543%*
X, 1.000 0.638%* 0.344%*
X; 1.000 0.586%*
X, 1.000 0.198 0.228 0.298* 0.296* 0.210
X, 1.000 0.547%* 0.541%* 0.492%* 0.390%*

45875 X, 1.000 0.787%* 0.755%* 0.579%*
X, 1.000 0.945%* 0.612%*
X5 1.000 0.509%*

VLR . XM ABIA B (%) ;s X AP P B (mm) ;. Xoh R 7 T-RiE (g); X W & &R (cm); XA TS YRR (cm); YRS i %
(#k-m?), *P<0.05, **P<0.01

FIHT: FHSBE AR SR P B X 4 i 8 B 7 A B IEONE, (A sTkE /N, P RECH 0.014, FhF-i K i
5400 B AR R S IEAH E (P<<0.01), RPFPF-HP K X 4l i 2% B = AR BB AN, IR DR SR KA 42
i, AR TG, Y EF R A2, B TR 5 40 % AR 3 IE ARG,
AR AT R X & i 8 R 7 A 3 B LR AR O, AR At ) PR BN R o TR R R R TR
A LU KRR L E S AT a6, AR TR LA . HEEEE 5 2R KRN
SR R ARG, AR AT S R Ay R e A A A Ny, (L g AR e PR A A [ 4
IERN AT, PR BRI R IE RN, o U 7 400 V5 B o 0y i 2 8 7 A I 3 P L A A0 R Rk 0y, S
e BH 3 S AR K AL AZ R IR BB Wi A A W B OGS IR 7l B VE RO, BHIE 45 5 el R - X &)y i % B
EAEMDTTER R /MRUCHAE IR . fhF ThiE, B8R F i @K . Mo E . FIH
SPSS Gt otk kit AT Z ot A 408, S BEREEIA BUE TR . Y=-14.617+0.033X,+0.622X,+0.964. X5~
0.394X,+0.654X; (R>=0.424).,

BRSSP J3E XoF 40 70 2 3 A A IR, (R LAt s i PR 7 S ik /N o b iy 4 B o 2 i 28
JEF AR B ERO BN, ARE R TR . B REE A A E AUV K . B TR S 4
JER R 3 EARDC, DI B3R TR R A R T 2R KA IS I R IR T B o 130 35 e JEE 3 o) 4 i % 32

®3 RAREFEWAFSHEEENBZSN

Table 3 Path analysis between each influencing factor of natural regeneration and seedings density

[ E
| ¥ HEEH TUE REL FHRZREL
X—Y X,—Y X;—Y X,—Y X;—Y At
X 0.118 0.014 0.467%* 0.084 0.191 -0.135 0.208 0.348
X, 0.182 0.033 0.438** 0.055 0.131 -0.085 0.154 0.255
PR3 X; 0.317* 0.100 0.543%* 0.071  0.075 -0.187 0.262 0.221
X, —0.245% 0.060 0.344%* 0.065  0.064 0.242 0.219 0.590
X5 0.343* 0.118 0.586%* 0.071  0.082 0.245 -0.156 0.242
X 0.042 0.002 0.210 0.003 0.062 0.301 -0.198 0.168
X, 0.016 0.000 0.390%* 0.008 0.148 0.546 -0.329 0.197
55853 X 0.270 0.073 0.579%* 0.010  0.009 0.795 -0.505 0.309
X, 1.010%* 1.020 0.612%* 0.013  0.009 0212 —0.632 —0.398
Xs —0.669* 0.448 0.509%* 0.012  0.008 0.204 0.954 1.178

VLI X MR BE (%) s Xo AR Fis K B (mm) s X R TR (g); X N B BRI (cm); Xs W IVEYIERE (cm); Y ghi
B (b m ). *P<<0.05, **P<0.01
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PR I B IR AN, (HGE A P e AR R AR, BARR IS 2R KA 2 R T
B, PR B3 AT LI a aod AR 5 08 T2 P R s AR TR, o AV M) T2 o) 4 v 8 A T 2 | 4 1AL
N, 3 S A S e R A B R A R AR o i RAE TV RS T Fh 1205k 38, AR TR
WA, RV RS AT Rk 4R B RR SR 0y o A EARVEFIORE, B e R0k
L H R T R AR DT IMR YO B BRI . RIS YRR . B TORCE . AROMIREE . @R, (m
AR ¥=1.309+0.015X,+0.074X,+0.819X5+1.254X,—1.229X; (R*=0.448)..

4 b G %

KRB HR M ER RGN ELA NS, B2 MR FHELZEAERNE R . AR @R
SRS RN, S I 2R K AR AL KRR O 7, R R TR E ., BEEE
RV ) V8 A VAR T e 34 S IS HE NS s Ny R, B BRI Ay i R Y e KR, RAR TR
ARG, NP E LA =42 P asperata. 3K A. faxoniana W) RIRFH A K, B A4 HE A0
BT, W AR B B PEARKER . AR P b L 2R KA KR B, A H 4
R B PR AL TR it A . SR BB PO & L G AR B e R, ARV B BRI
YT« B B IR R AR AR AL AR A T — 35, AR PRBE X 1 WG S 35 LL R VL8 AZ G R B MR R T
BRI SN 2% .

X5 A FE0 R A SRR G R I 3R 3 A8 P12 5 LAt 52 i DL ] Ay b 2 A4S W 2B AR OG, HHA
SEMR R 2 (0] TC IS 7E B3 A 2 PH B 3 S A S 5 AH G, BEIARD PR K B . Fh TR . B R 51
75 ) JEE B N 41 V% R ) R A S K . BITSBEMR A AS A B 5 4 %8 BE AR OGRS B 3, R B FTBOB IO
JB, AR, AR TR R & o FHIEAR ISP B X &) % R e AR RN, (H A A R w [R] F BT
BRI s PR B X 4 e B 7 A AR AN s R TORLE O 2 AR AN, HK T At e PR
B ARV 5 77 66 J5 RO 4 i 48 B8 7 A I 5 A A RN, L e At 2 e R 7 A S [ 4 TE RO
K, B BREEHGE T HARON ; JVE 5 R S 4w 2 R 7 A Y S BRSO R . R B3 4% P
TR 5% B R A W ST/ MR U AT IR B . A7 TRLE . HEEERE . A5 i . MR
JFE o SR A3 A8 DAY B X6 07 35 7 A LR R8O 5 ol R B 7 A A B TE OB AR RT3/, 3 o e
TR, HeEEE AW R ERN K M TR E S % E 2D EIEAC, BaEEEXT2
B B RN D 3 EE IERNON] , EE A A e DR 7 A (R B VR FHAROR DRI 3R Ry A 5 o e 2 B At
BRKAIZ RIRTFAEH o B A R X5 4y 1 9% B R AE B SRR O/ MR R B e SRR B2 . VR IS RE . A
T TR, ORI, RhFr B . SN GRS 1 25 B 2 X IR VT AZ KR B A f 32 41
HFEF, R ARE #EJE R AT A R LR AR IR o e AE AR T AR AR AE Sl B AR Fh 7 213k + 18, 5
REL L 25 v ) 2l 7 AR P20 [) ) i R S 00 R 0 . AT 5 8 2 i o B 2 R R AN R A A 1 R A
Koo R AL 2 T B 0 RE R AR, AR, BRI EE 2RO 1.28~8.05 cm, FHYE K
2.51~12.27 cm, BISHEZ IR EE AR, PSR BRI,

ORI 2R KA RIRTE 2 25 m K AL [FVEH s IR E AR 50 B o] #8205 ) FH 3% 5 B 3% 40
B RSR TR O A 7, AT ST AP L 2R KA AZ R AR TR 850 BLhil . R Z2nT R ABFFY 45 52 R
R E LT, it — 209 SR KA AR B SR T 08 U A9 R4 B A A 4l
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