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Analysis of effect factors on the root architecture
of Cupressus Gigantea (Southeast Tibet)

BIAN Xi-Li, YANG Xiao-Lin, LI Yong-Xia, BIAN Bu-Yun, YIN Jin-Qian
(Farming and Husbandry College of Tibet, Nyingchi 860000, China)

Abstract: Cupressus Gigantea which is one of the endemic and rare species in Tibet, play an important
role for ecological environment protection near Yarlung Tsangpo River Valley. This study was based on
Cupressus Gigantea of Lang County by using the method of principal component analysis and correlation
analysis to explore the relationship between root system and soil environment. The results showed that
rock gravel content and rock fracture were the main factors on the shore line and rock hare area respec-
tively; while the main factors of the root architeefure of the terraces and the foot slope were soil fertili-
ty, pH, volume weight and natural water content. According to the test, the suitable living environ-
ment for Cupressus Gigantea was sandy soil, slight alkali and moderate soil water content. The terraces
and the foot slope are the ideal areas for ex-situ conservation. At the same time, the effects of soil fertil-
ity and soil physical properties should be considerd to improve the survival rate of Cupressus Gigantea
planting.
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1 5 &

LA 3 4 T & A VAR A SR B AR (Cupres-
saceae) K& (Cupressus L. FEY) , ~ B K — B Ax:
PR R T RURE A B R A 2 T R
THEY T TRUBE Y B o SBAR ) 2 — . R 23 A 38
PRV A & 43 A ST e 5 A V0T 25 19 T Rl 4
BIEL ORAR ARZE 3 AN BES DA R EL R B R R S A
W2 A AR 5E TP AE 2900~3400 m Z Ji]. fy T4
B AT VLT A R R AN W IR L B R OB Y A
FEIRBE R WAL R % W, A T
) Fp 21, 2 5% Ak F RS

X R 2 ) R AR R AR
B W EHLE M AR E Y SR T
AFTE R BRI AR AR 45 4 R AE D T BIF 5 38 R W
Ko MEZR G 2 4R [R] — AR ZR b A TR 28 B g AR 7R A K
A S5 A 2 ) o FROR A AL E O R L A AR Y
R FR B AR S R A T AR S AR AR A — o R
JE L RE R AR &5

R 2R 45 F R AR 5 338 0 Bk M ot B A W) 5
HEBYIME R, AR 50 18 £ 0 B B A 98 A XF
G S AN [ 2 AR R AT EP AN R4 U
BILJT R A5 L Bl e R SRR SR 9 SR IR 1o
kR BRI EL R AR R 45 0 R AIE L A B A OC M 43 B
AT 353 A 05 15 5 258 20 B ) AR R 4544 1Y
FREFHMEE R, HEAN R A TEREE
MR R A i) L2 G L OV E MR AR E AT
AR 550 Ml R 3 L b R AP 3R AL R 48 .

2 #MREIE

2.1 MERRE#HRL

AR BIF 5 b s VA HE B R AT VLT R I B L VY
FEBE I (28°59" N, 93°16" E) L ¥4k 3 036 m, J& & 1L
AT M AR 2SR BE2A 2 DI A L T RCE . iz
Ja& T A e L Il 2 52 M R KU L AR
il 11, 0°C AP B iR 19. 1°C ARF R AR
Al 5. 3°C W i B IR — 15, 3°C L AR K B R 2
500 mm. FFAE T 59 1A KN EF KL
AR 1 201~2 682 mm., A0 6500 LLN ; E 8
WA & LR (Quercus semicarpi folia) ¥E M =
WA (Pinus densata) Mk, = #2 (Picea asperata) MK |
E ¥ 2 Mk 5 b A M (Sophoram moorcro ftiana )
HEN.

AR A RS K 43 S AR BRI K £ 3

M A XA > H SR 1A 5%, R8EA
AR, @B )L (Caragana bicolor ) . Y &7 58
WL (Caragana jubata); Y FE H A 9 76 5 R 4
45% s EBA EH (Selaginella tamariscina ) B
W (Galium aparine) \ JK W & F (Anaphalis spo-
diophylla) ;= HBE R )JZ EH A AN, 6
B39 L R EFE L N T (Cotoneaster micro-
phyllus) V9 B T & (Leptodermis purdomii) .
8 B (Rosa Serieea) AL I IE I (Desmodium
elegans) JEM 5235 (Spiraea canescens) . B 55
2235 (Spiraea molli folia ) /N FF L4532 (Rabdosia
provi folia) 55 S5 £ 25 %, HA 2 R 24 )1 5T
H % (Senecio solidagineus) . i T i & ¥ (Salvia
roborowskii) . 2 (Artemisia hedinii) & {6 224
(Smilacina henryi) . & JR & 25 (Elsholtzia fed-
dei) JEWLRL R IA IR BR AL (Rumex nepalensis) .3
W2 (Polygonum sinomontanum) , 2% F % 1 (As-
tragalus strietus) KM T A ZEH 22 5 (Onosma
waddellii) ¥ HL FL 3R (Poa crymophila) 203,
WY 30%.

2.2 77 iR

2.2.1 FB# REEMRRSMGAE KR A,
S55 J3 AT DX 8k JE M SR L b R A ST M AR R A
H B 20 A1 DRI 3 S T B K 2R 3 B R D
A AR EE DA 6] i 2 (IR 1,36 D).
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Fig. 1 Sketch map of Cupressus gigantea in differ-
ent land types

AR T 2015 4F 11 H R, 8 i I8 A i oe . K
2k o 1 A A A DX b st 2 R R L R
R AHD R . AR SO PR T 5 [ Ml 5 38 8 b 1) - 8
1R BRI S0 BT, B 5E 50 BRAS A2 (0~5 cm.5
~10 cm,10~30 cm,30~50 em.50 cm DA ) A
H & PRI 5 BRERUEA  JEERTS 10 BR(ILER 2) , PR AR
PIRET Ry, BL 150~200 em k2 48 8 45 5%
50 cm, ¥ 60 cm I (BRI M IX L HEER
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Aoedr R R AR A B JC LD L HEAT AR
F A [ AR )53 )= R4 0~60 em (0~ 20

em.20~40 cm.40~60 ec) IR FUR . B2 34
ERE LU B B4 M SC g =k A A B

x1 TREMERETHEREE

Tab.1 Geographical features in different land types
i 5 2k TR (m) i AR
1 K2R —3000 BT KA LR K UL 1A A B KR K e e HE B A A e R ER AR R F 10 em, BZ KL
e ‘ S MR D A HURR 3 R U 5.

v o T AR R AP, EE LRI VD HOh BN BT AR AN LB TLRCN F LGB R R KA

2 T 52 B b 3000~3040 o ; R o ' AN
FLBE M A HE R BR R A R A R 1026 ~40 %0, M3 IH AW R R L 36 A 3024,
5 W 3040 Ule 2 TR 000 by T2 A I 3B RE — e AE 30° ~50° 2 [, B Jot 3 AR A g 3= Rk D 3 VLR 50~ 2 em
- FEAT - B AR 1 R AR A L TR 5 st R K L RS £ W A AR R L MR BRI 45 %0,

4 IR 5040 BEATE b 7 T RO S50 3 HolR A A MERL A ae W 8 KU VR T, A0 R 800 A B 2 s b

AR B AT 5%,

xR2 WM RZHET 10 BRIRERSE

Tab. 2 10 characteristics of the standard wood in two land
types

4 2% ‘iﬂz 1 Jikg 2 = /F?:&
Plot No.  Site type . Ground DBH -Tree altitude

diameter(cm)  (cm) height(m) (m)

1 T i 39. 00 24. 00 7.50 3022

2 ] B 3 15. 80 11.50 4.00 3033

3 T B i 87. 85 71. 00 10. 50 3035

4 T 15 B 9.45 - 0.34 3004

5 i B 3 4.18 - 0. 20 3036

6 i 78 b 15.91 12.00 5.00 3084

7 3l 73.00 57. 40 18. 00 3052

8 5 78 b 24.50 19. 40 12.50 3064

9 Il 7 5. 00 4,46 3. 00 3064

10 Il 7 6.00 3.50 2. 20 3048

Zead L RETAL S L S IR H T g A SR
AT L SR P B R R I A LG L BR ) R
i o S R AL B BE R g AR K
s NH OAC 3248 IO 6 i I - 3 5 24
M2 2 790 00 3k 0 o S p LR A R 7
b AL b TR R IR I e S A L B
R I A SR

2.2.2 ®wmBA-FrFRAS JLEET 9 NER
AT ELAAR REEF A g R B (X))
H R (X)) R R AL (X)L B (X)),
PH(X:) A HLET (Xs) . B8R &K & (X0 ) | 380
(X ) it 280 (XD 5 B 28 465 A4 FH 2007 1T B AR R 4K
HFRR L BIR R % (Xo) =M R B0 /L.

2.2.3 HFEAEFH K Excel 2013 17
s B 5, SPSS 21, 0 B4 % £ 88 1 A7 A o 1k T
{H S JFHEAT 2 R FE 53 BT, R LSD 64 25 1
R 50 B 2 5 ) AR 2R 45 4 19 TR - 22 0 ) AH B R OR
FHHTF.

3 HGR51E

3.1 RRGEMEFERR N E FE X E S

WRAR GRS [N 00 2 26 IR
MRS (R L R A L R AL R
FIAR & KD s R A~ Pk o (-3 pH {E A AL
JoE AR | B A R0 L I XA T S AR R A
P REAT HI SR B (R 3.3 D).
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Tab. 3 Correlation Analysis of influencing factors in terraces

FATDSES Xo X Xs X; X4 X5 X5 X7 Xs Xy
Xo 1
X1 —0.413 1
Xy —0.044 0.121 1
X 0.276 —0. 440 —0.879 % * 1
Xy 0.256 —0.398 —0.570 0. 669 = 1
X5 —0.621 0. 644 —0.003 —0.209 —0.668 * 1
X 0.538 —0.503 —0.084 0. 150 0.616 —0.930 % % 1
X7 —0. 201 —0.490 —0.542 0. 634 0.274 0.160 —0.219 1
Xs 0. 106 0. 086 0.122 —0.199 0. 145 —0. 440 0. 609 —0.620 1
Xy 0.484 —0.532 0.117 0.017 0.515 —0.927 % x  0.956 % x —0.294 0.623 1

% % ;Correlation is significant at the 0. 01 level (2-tailed); * :Correlation is significant at the 0. 05 level (2-tailed).
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Tab.4 Correlation Analysis of influencing factors in sloping fields
5 A Xo Xy Xz X3 Xy X5 X Xz Xs Xy

Xo 1
X1 —0.276 1
X 0. 337 —0. 647 1
X 0.168 —0.423 0.657 1
X, 0.417 —0.12 0.122 0.138 1
X5 —0. 045 0.52 —0.109 0.053 0.323 1
X 0. 154 0.517 0.488 0.067 0. 557 0. 585 1
X7 —0.121 0.108 —0.283 0.338 —0.076 —0.328 —0.117 1
Xs 0.403 —0.651 0. 649 0.328 —0.186 —0.514 0.798 % 0. 005 1
X 0.032 —0.717 % 0. 341 0.101 —0.249 —0.849 x * 0.777 = 0. 249 0.743 % 1

% %, Correlation is significant at the 0. 01 level (2—tailed); *.

HY 8 3.3 4 ATHL, U] 5 B Ml 5 R b AR R 46
4 5 2% 52 ) [R] - 22 18] 7 TE B7RH DG M. To) 2 B b AR
REEM 5 T S LB R L AL A PIL T R
AR IEMHX, 5+ E. AT . pH A, AR
oK UM OC, IF HAE G PE AR 1 s 3k b AR
REiM S A L RS  EERE EAL
W IR AR IEA G, 5 R E  pH A HLE
H AR S KB S U G AR OGP AN W 35, T b 2k
FAF T U AR BT HEWT S T 5T A A A B
4 % W) R R O

W b RIS AR S A A
FAHFEGr= —0.879 * = )., s FLB BE 15 1 i 4 2 i
FEMEME (r=0. 669 * ) . 58 B B b 45 12 LB
KRAFITRA WA K 11 pH (B 5 H AL 2 3%
FAAKE (r = —0. 668 * ), 547 HL I FII 0 A 00400 2 W
AR A (r = —0.930 % %), (r=—0.927 % %)
Vi T E RO RIS & 7R PE R SR I 25 1 AR K

B A RS pH (2 B UM
Ke(r=—0.717 » ) I b 2 AR M (r = —0. 849
* ) I E S R AL B R B 60 A O [R] IR 5 B LB
JE R RS A B AR R A0

1] 2 B b A L A R A TR AR G G =
0.956 % x ), I b A BT 5 H AW ol A W
EASE(r=0.798 % 57 =0. 777 % ) . WKW 5 087 A
BREFEMEG=0.743 % ). LEE N £ 0 F B
by 3 TR b PR R - e - ST T R B L AL B
KPR Z o3 A EAR AR T 58 pH (. TR T
TS S5 RO AR ) T X AR R 09 43 A

YT A KA R FE R L KR 5 i B RAAR R AR
Ay S B[] VT EE A 4R KR A A R R X AR &R
WA B Z A8 5 1 17 B b B R AR 5 X5 K
O3 I T SR A AR R, e 2 H A f R B, nT B

Correlation is significant at the 0. 05 level (2—tailed).

B e RO 73 A S PR 2 A
39 R b, 2 AV A R 9 0 RN 3 RRL) B ) s BT A AT )
FHREMAK.

3.2 REGHBENEZMEFERS DT

SHBUROE Ty b A ISR RINY P i w1

SR [N 22 B A AE — 28 1Y 22 5k DR M E AN 60 2R
JEATAE B SR L 3 o o A ik S
MR RS540 1 32 5 7
3.2.1 Brw®em BT o oM TR R
BRh T 3 A E ALy, BT Jr Z TTEk R L 91, 791%
(L322 5) ERAEAE 22 9k 4.115.3. 026 F1 1. 120, R
3AE A B WK 8. 209% . 1K 484 A B
RUTUTESE 1 F o ah . 15 pH (K ol —
0.230, FHEA ML K 0. 229, +IEHLAE A N 0. 219.
Ul W] A AT | b S e AT ) Ak 4
iR AR R Y 2R KA A T e Y pH(E X AR
F 5 A0 i AR e 5 55 1L E s, RIEAE
(0. 259) F 4 358 25 B (0. 208) X A 2 14 43 A &8
A R FLE E (—0. 27). HARH K&
(—0.296) B = AN F T AL R B9 20 A0 5 55 1 0o
T HEL (0. 563) , RIHEAE (0. 462) , T L AL
B (0. 206) , - HE WAL E (0. 226) , +3E [ AR &K
7 (—0.281), A AW (0. 399).

LA AT B b BRI AR 3R 5 A 1 IR BE R
HEWT S AR R A3 A 1 2 pH A, k2 +
BRI RS R E R HAR S KR, Hid
K o AR AR R A K
3.2.2 MM wmBEFHEI RSN BT
R 1 AR 2R G5 AR (Y 5 0 R L RT3 A A (LR 5)
B BT Bk €43 3 Sk 46. 586 96,20, 983 % 11 15. 15% ,
BT TTlkRIk 82. 719 % Hoh 55 T F o b £ 4
AHLBT (0. 206) | 4= 38 R W (0. 214) | 4~ Bk A &
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(0. 215) & 1 PRl B A o 050 K5 55 1 32 0 v 42 3
ZXH (0. 354) , - HEH AL AP (0. 348) .+ pH {H (0.
259) A faf R BRI 3 o b B S LB
(0.364) 3 [ 8K & /K B (0. 689) fe K. #F 7% 45 &
F W T b 52 e AR AR G A ) O A 0
My A- s o, R - | AR B K &

x5 BWEFHERSHW

Tab. 5  Principal component analysis result of influence
factor correlation matrix
F
T W B T
T Il i T Il I

+IHEE —0.160 0.106  0.563  0.194  0.175 0.002
TIEAT —0.064 0.259 —0.462  0.157  0.354 —0.127
MALBREE  0.102 —0.277  0.206  0.087  0.348 0.364
WACH 0.190 —0.130  0.226 —0.066  0.348 0.139
pH{E —0.230 —0.063 0.144 —0.173  0.259 —0.156
HHT 0.229 0.088  0.024  0.206 —0.133 —0.233

S
f‘“; 0.002 —0.296 —0.281 0.018 —0.151 0.689
&K
WAEE  0.116  0.208  0.399  0.214  0.048 —0.064
A 0.219  0.029 —0.098  0.215 —0.148 0.093
FRAEE 4.115  3.026  1.120  4.193  1.888 1.363
BTk % 45.723 33.622 12.446  46.586 20.983 15.150
B ) e
45.723 79.345 91.791 46.586 67.569 82.719

BTHR A
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DB 25 4 F AR B K EE R X EAA R R B 20 A 4K
A LR B AR A RO AR PR R TR B AR R AT I
Hu PR AP e AR B Rz i A L T B E BT AR Y
Bl — e Am B AR s EAR AR I AR oh L B R S R AR
O3 A1 DX PR A5 PR AR AL RS X A8, 5 E AN ] L 481 11
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