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Effects of Trichokonins on Growth and Physiology Indexes of Sophora japonica Seedling

ZHU Yanjie,ZHANG Xiu-sheng, MU Hong-mei, CAQO Xing,XU Hui
(College of Agriculture,Liaocheng University, Liaocheng,Shandong 252059)

Abstract: Taking Sophora japonica seedling as material, using the method of filling-root injection, the influence of

different concentration of Trichokonins on Sophora japonica seedlings growth and physiological were studied and

compared. The results showed that it had promoting effect to the root-shoot ratio,stem length and material content in the

Sophora japonica seedlings by the Trichokonins filling-root, this could effectively improve stem length, the soluble

protein,soluble sugar, chlorophyll content of the Sophora japonica seedlings in 0.3 mg/L of the Trichokonins , and

increased. The root-shoot ratio of Sophora japonica seedling in 3 mg/L of the Trichokonins. The root-shoot ratio, stem

length, leaf area and so on of Sophora japonica seedling in 300 mg/L of the Trichokonins were inhibited.
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TR LA SN AL 1] T3 s B X = B A IR AE KA ) 2
FEYERI M AT T A5, B EE 7R = B IR A
FYZE )3 A kg Ry, ABART = B I BE VR R G e B R4l —
EMS%,
1 #R5AZ*
L1 WX

RIH SN F P AR X B EZEWERE A
SRR X, B AL 28°24' ~29°07, R &% 9652 ~
97°10", MR AAEHLA 1 500 m, J& i SR BT 1 11 2 KL
SR, SRR, R AT, AR, IRFEBZE/D,
HEER., FRESME 30.0°C, M k&K< —5. 0C,
SETCFEHI R 200 d,4F35 H BEESECR 2 022 h, A BFEK
£ 1 400 mm,
L2 BRI
1.2.1 #EiE#a  7ERAYE FHBEIR 2 100.2 300,2 500 m
b, B E 3 HUbE b, 2T R Hb 18 B b T FR IR
20 mX20 m, AAEMPAAERETTE RN AR 20 mX
20 m,EARZER S5 mX5 m, EAREN 2 mX2 m; AET T
AR VRS BE BT T B AR | i e 5 B AR R R AR 1 R R
BE s FEJT TR TR R RN 2R BB .
L2.2 BEYMEHEESESEIT XA 7ER L T
E R AR, SR EIRR B GT 5BI L
TARIEYF N EEES YR SRS HREE
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Table 1 Plant species composition in investigation plots
B & b B J& i
Family No. of genus No. of species Family No. of genus No. of species
WAk HH
3 3 3 3
Pinaceae Leguminosae
agER . ) Z&H . .
Taxaceae Scrophulariaceae
LR =F
1 1 1 1
Coriariaceae Orchidaceae
1 1 4 6
Caprifoliaceae Compositae
JNBERL HHF
1 2 1 2
Berberidaceae Violaceae
W PRt B2
5 7 1 2
Rosaceae Polygonaceae
FHER RAF
1 2 1 1
Rubiaceae Gramineae
REFR ) K2R )
Hamamelidaceae Araceae
S AER L L A L
Ericaceae Pteridiaceae
FmAk KA
1 1 2 2
Araliaceae Polyposiaceae
2.2 R[Fern B IR e = AR K AE AR YR Y
HEE

MTFHER EAFHEYASERE—ERE ER
BT b P A SR DRI S 38 1o Kot ) 3 A P B I 3 o
IR AR AL . R 2 AT LU S PRSI R 2 100,
2 300.2 500 m AH ¥ FF Ko A 35.33.27 B, g A
(Pinus yunnanensis) i) I B {8 4 B 4 0. 453, 0. 520,
0. 564 , Ut B 7E FH 3% , BEE T3R5 BE HOHS TN, = B A TR AR K
Y FR BT B, A E B R L R B SR
2 100.2 300.2 500 m AMEHIFE B R 37.38.34 Fh, =
A B EE BB 451 9 0. 280,0. 348.0. 446, LB FH3E = 7
AR AR AR RSB N 5 R AR 5, = AR E
BHBEL TR PESHERRKITTAMELEFEK,H
WRRTIAR N EN BRI EN . =k
2 (Tuga dumosa) ZZFRE K2 (Abies chayuensis) vz T8 21
G (Taxus yunnanensis) ; A [R)3E 1 HEARFRISFEAAH L,
PR3 ¥ 3R 2 100 m 4b 312X 2 /N BE (Berberis julianae
Schneid) H 2 5 1w » Bl 1 9K i BE b I+ H A T R A
2,13, 2 300,2 500 m &b HE E 1l 48 W (Desmodium
elegans) BB B = , HFEE K& A EEE A E
3% 2 100.2 300 m Ab AR/ NEE TR BB B 1,2 500 m Ab
KR (Lyonia ovali folia) B BAE B ey s TE TR IR =
T, Bk (Pteridium aquilinum) W EEZEW KT =510,
TEPA BRI 25T fE R AR A Y, 7 B 3 B 4K
FEFE TR R BT A YA P 3 ) E B E Y
A—EMER HP HRAEREZRWED A BT
(Cotonraster submulti florus) . & & B 3¢ (Viola szetch-
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wanensis var. hangdiensis) . 20 M B & 3¢ (Youngia graci-
lis) , RTEFA S X B HE Y A KB % ¥ (Abies chayuen-
s5is) A (Tuga dumosa) .= FELL G2 (Taxus yun-
nanensis) PIBIESE (Viola forrestiana) Bk L (Sinopo-
dophyllum hexandrum (Royle) Ying) . ¥ 3 #E (Hedera
nepalensis K. Koch var. sinensis (Tobl.)),

*2 AEE AR E M

FEMMHEZELR

Table 2 Comparison of different slope on important values of

main species of secondary Pinus yunnanensis forest

¥EIR S BE Elevation/m
FH¥% Sunny slope FH3% Shady slope
2100 2300 2500 2100 2300 2 500
0.453 0.520 0.564 0.280 0.348 0.446

i

Species

=M Pinus yunnanensis

ZHEAL Tuga dumosa 0.056 0.036 0.039
BEWRB K2 Abies chayuensis 0.109 0.134 0.114
ZRLLEN Taxus yunnanensis 0.019 0.027 0.026
L% Coriaria napalensis 0.017 0.026 0.010 0.008 0.009

441k Lonicera japonica 0.033 0.027 0.011 0.018 0.017 0.021

AR S /N8t Berberis julianae Schneid 0.063 0.046 0.033 0.065 0.052 0.044

Bk JL £ Sinopodophyllum hexandrum

. 0.005 0.005 0.004
(Royle) Ying

R T Cotonraster acuminatus 0.006 0.009 0.012 0.013 0.024 0.028
F )T Cotonraster submulti florus 0.018 0.026 0.027

BT Rubus subinoperus 0.047 0.035 0.015 0.033 0.051 0.012
W35 Duchesnea indica 0.026 0.027 0.043 0.031 0.030 0.060
% JH 8% Rosa emeiensis 0.022 0.019 0.015 0.029 0.026 0.021
Bk Prunus mira 0. 025 0.026 0.007
BEMBAEMK Sorbus xayuensis 0. 045 0.045 0.025
INHBFT 3 Leptodermis microphylla 0.030 0.037 0.034 0.018 0.024 0.015
PR T & Leptodermis purdomii 0.018 0.010 0.021 0.015 0.009
WF W B Deutzia compacta 0.028 0.019 0.012 0.019 0.024 0.019
KA Lyonia ovalifolia 0.008 0.021 0.058 0.020 0.097

W % B Hedera nepalensis K, Koch var,

sinensis (Tobl.) 0.003 0.003
FeB L D8 Desmodium elegans 0.040 0.066 0.090 0.051 0.041 0.066
BRI E Trigonella pubescens 0.005 0.004 0.002 0.008 0.009 0.009
PR BT Vicia nummularia 0.004 0. 005 0.010 0.016 0.008
BAE Verbascum thapsus 0. 060 0.030 0.047 0.035 0.017
Pert R 2% Oberonia caulescens 0.011 0.018 0.030 0.013 0.011 0.021
At RESR Youngia gracilis 0.005 0.005

KN Artemisia sieversiana 0.017 0.022 0.028 0.019 0.018 0. 022
WEE Artemisia scoparia 0.010 0.004 0.007 0.006 0.003
To&MtEtE Heteropappus eligulatus 0.007 0.008 0.008 0.010 0.012 0.014
K Anaphalis spodiophylla 0.010 0.007 0.007 0.013 0.017 0.005
BUh 2L Graphalium af fine 0.029 0.029 0.041 0.030 0.029 0.038
PR EZE Viola forrestiana 0.003 0.009 0.014
}%EE% Viola szetchwanensis var. hangdi- 0.005 0.004 0.002

ensis

[RIH2E Polygonum fori 0.016 0.018 0.035 0.020 0.018 0.027
435 % Fagopyrum dibotrys 0.012 0.012 0.014 0.017 0.013 0.008
H% Imperata cylindrica 0.033 0.040 0.054 0.014 0.015 0.019
—ERRFE Arisaema erubescens 0.004 0.008 0.004 0.007 0.007 0.008
th ¥R B Arisaema tortuosum 0.008 0.007 0.004 0.009 0.008 0.007
W& Pteridium aquilinum 0.163 0.174 0.144 0.179 0.136 0.038
JKFH Polypodium niponicum 0.034 0.037 0.038 0.036 0.036 0.028
TF Lepisorus thunbergianus 0.021 0.011 0.042 0.021 0.028
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2.3 A[FYEM = B WA AT R R SRR B3R

FETE N D 2 RE M 2 I BB T PN SR 4 b R )
HEXT Z K — T8 4n. 3R 3 ATLLE 1, BHYE Margalef
F & B8 %0 Menhinick = & B 18 B bl g 4k T =5 S FRAIK
F#, Shannon-Wiener 22 £ 18 £ . Simpson 2244 P48 £
FEEIR T B PR AR a3, Pielou Y94 B 48 B b g 3R T+
FEAR s BA3E Margalef =5 & 45 %0 . Menhinick 3= & B 154K
Rl T R 2 SE T R AR %, Shannon-Wiener 24
PEHEE . Simpson £ # 14 48 B WE 1 3R T+ =5 2 AR 3,
Pielou ¥15] BE+8 B b IR 55 2 FRAKE 35 AFE IR &
EYMEEEEE SRRSO ER ST
FH3 o

%3 AEABEEREESEZFRRERD

Y S IR LR

Table 3 Comparison of different slope and

Elevation on species diversity indices of secondary Pinus yunnanensis forest

FH¥% Sunny slope FA3% Shady slope

SRR
" ¥E3R 5 B Elevation/m WK JE Elevation/m

Diversity indices
2 100 2 300 2 500 2 100 2 300 2 500
Margalef 9.16 8.62 7.00 9.42 9. 96 8. 89
Menhinick 0. 96 0.94 0. 89 0.96 0.98 0.95
Shannon-Wiener 3.22 2.97 2.70 3.63 3.56 3.26
Pielou 0.91 0. 85 0.82 1.01 0.98 0.93
Simpson 0.74 0. 68 0. 64 0. 85 0. 82 0.76

3 ititEHR

BRAR AR AR T Pt XA B — IR AR R
AENRX Zr I N TR R REE S, RA =
PARSRARE YT 5 & B2 B B 5 T AN bk, KRR AR AR
B2 W A X ST A SRR 2 B U A MR ) ol
SRARRTE B P A A W o S B 3 o T PR3 o
D, IAMREAR . VIR E E S ERE R RR
Z » BIVAELY) 2 45 A I T 3 ) v T ik 20>, S e U ok Y —
ik RS R0, 55— DL A G SR R BV AT A SR
BP == & BE A4 0 P R S B AR . TR R A
Xt RSB BRI TR TSR, HTE I T X B o« 22
R 0 SR /IR YR g 38 37 > 1 3R > i 1) > i 1D >
FEYTE » 1B 5 b 1 B 3% 30 9 A S A3 A A0 2=
TESARRT B ST ) 3 1, LA R RSB 2 R DAY BE S5 X A 4 25
REPERIRZNA BRI S 2 4> P X 2 AR A K
Y ZHEVEHEET T 0, S5 R R IR S B Xt =
SR AEMAE Y Z R A SRR . BRAF I 450 X
TR IR IR XA B o 25 W) B B ST S R B A
L3 B EREN T B, Bl AR 358 A 1R Ak, 4 ol 4 R R
M, KPR RAF s mnE TERY, 5% 5
SEFRML B VAR B T R SRR R s A AR MR R
WEZEEE ETHES s & SRR 2
REMESS BT W L BRI B Margalef 25 BE4E 85T
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Study on Community Characteristics of Secondary Pinus yunnanensis Forest in
Southeast Tibet

WANG Wei,ZHANG Hong-feng,ZHANG Hua
(College of Resources and Environment, Agricultural and Animal Husbandry College of Tibet University,Linzhi, Tibet 860000)

Abstract; This study was to illustrate the distribution patterns of secondary Pinus yunnanensis forest,plant species, species
important values and species diversity were analyzed based on an investigation of secondary Pinus yunnanensis forest in
southeast Tibet. The results showed that the survey plots had high plant species richness,with 41 species belonging to 20
families and 32 genera. The species important value of Pinus yunnanensis in sunny slope was higher than on the shady
slope in all altitude in our study,and increased with the altitude elevating. In shrub,the highest species important value
was Berberis julianae Schneid at the altitude of 2 100 m and Desmodium elegans at the altitude of 2 300,2 500 m in
sunny slope. Berberis julianae Schneid showed highest species important value at the altitude of 2 100 m and 2 300 m in
shady slope, Lyonia ovali folia took the first place when the altitude was 2 500 m. Pteridium aquilinum just below Pinus
yunnanensis in all experiment altitude and slope, increased first and then decreased in sunny slope, but continuously
reduced in shady slope with the altitude elevating. The species richness index in shady slope was higher than in sunny
slope,the maximum species richness index was at the altitude of 2 300 m in shady, and decreased with the altitude
elevating in sunny slope. The shannon index, pielou index and simpson index in shady slope was higher than in sunny
slope,and decreased with the altitude elevating.

Key words: secondary Pinus yunnanensis forest;slope facing;altitude;community characteristics
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