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Sprouts characteristic structure of Taxus yunnanensis plantation

SU Lei, SU Jianrong” , LIU Wande, LI Shuaifeng
Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650224, China

Abstract; Sprouting regeneration is one important mechanism of many woody plants, it plays an important role in the
process of maintaining population stability and continuity. Sprouting is a part of “regeneration niche” and a highly
evolutionary labile trait of many ancient plant species, it has important physiological function on the regulating of plant
individual life history strategies. Taxus yunnanensis is one of the relic species of the Tertiary Period and also is the
endangered plants. Taxus yunnanensis is the first-class protective plants in China, which is mainly distributed in Yunnan,
Sichuan, Chongging and Tibet.

In this paper, the sprouting phenomenon of six-year-old artificial cultivated Taxus yunnanensis was investigated. Its
occurrence mechanism was also studied. Simultaneously, we analyzed the reasons spatial distribution of branches and leaves
was affected by different sprouting types. The results showed that; (1) The sprouting phenomenon of Taxus yunnanensis was
very obvious, sprouting rate was up to 88.1%. Taxus yunnanensis had two sprouting types, they were stem basal sprouts and
stem epicormic sprouts. Of the two, stem basal sprouts was the more important one, it reached 80.0% of total quantity,
while stem epicormic sprouts only occupied 39.6% , only about half of the rate of stem basal sprouts, 31.5% of these
surveyed trees had both stem basal sprout and stem epicormic sprout. (2) Correlative analysis showed that there was a
positive correlation between the quantity of stem basal sprouts and height, a negative correlation between the quantity of
stem basal sprouts and collar diameter. Nevertheless, neither height nor collar diameter had significant correlation with the
quantity of stem epicormic sprouts. Total sprouts number and stem basal sprouts had the same relationship with height and

collar diameter, but the correlation coefficients of the former were slightly lower. (3) Both stem basal sprouts and stem
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epicormic sprouts changed spatial distribution pattern of branches and leaves, however, as a whole, sprouts number did not
have significant influence on the output of the weight of branches and leaves, in other words, neither of these two sprouting
types had too much relationship with the yield of the whole tree.

Our experiment results collectively suggest that the state of sprouting had a notable effect on the growth and
developmental tendency of Taxus yunnanesis. However, the current study did not make it clear what is the influence factor of
the sprouting situation. In order to fully function the part sprouting plays after interference of Taxus yunnanesis, future
research need to find out every possible influencing factor. Furthermore, the study on sprout regulating should be carried

out, it's a promising way to promote the production of branches and leaves.

Key Words: Taxus yunnanesis; plantation; sprouts; height; collar diameter; spatial distribution pattern of branches

and leaves
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AR IR 1600 m , A AIRES B 0 AR 1 L b 2 WUSUfe N R R R BRI B, R, R R RIRE
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2011 4F 10 H B BN T RS = B L1 O AZ BBk R G8 2,17 m, 3 HAE R 44.61 mm, PR 1.2 mx
1.2 m, % F R4, A KA, s 20 nT LS T i bR i B B
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AR HRAE i H 43 )3 BRORE AR A2 00T, 22 5 R K1 180 MR ma 41 IS AE IR RR ] T A, e G BE bk
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TERUEAE BT R S0 4 FPSEAL, (1) ARETAL, BT B A T H T 5 (2) B d A, R Ak 1 M- 4 0 b i 1 07
(3) BT B, B RO TAN e, 8 B 1 5 (4) BB B, R & A TAEE TR, AR, Si— it i
HL B B ZE TR 321, 20 R RO A RO e g — R A e R A
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Table 1 Outline of simple plots
FEH Simple plot

847 Index

G Z &}
i 1A) Slope aspect Pafime 42° PO e 35° PE iR 40°
Wi Slope gradient /(°) 15 18 14
WK Altitude /m 1628 1636 1640
3¢ pH Soil pH 4.89 5.07 5.08
FHEF ML Soil organic matter /( g/kg) 122.2 90.0 121.0

1.3 #dnab

FEE 1l A B R MRS SIS ARESOE SO B MRS R B R R BRI AR B AMAREOE SOh R e 1
R PR DR ROE SRS B R R 3 SRt i 2 B 40 A AR VA I F o — N REAR
K FH Spearman AHIC AT I B EAT 04T 207 A3 M B R G Al A 0 A [ A A R B4 i) kSR R S, 56 1%
HEAT 43T LA 5 A [R] Wi A 23 78 0 1 Al 250 et A Pt 2 (1) 43 77 14952 ) R - Kruskal-Wallis #3075 508 B A3 £5040
AEBRRNGE 43 A 349K F SPSS 13.0 #4452 Al
2 HRE5HH
2.1 ZMLLGASFREI RS

=L EAZA WL I 3k 88.1% , WAL IR |4, 75T A 1Y 540 BRI FETE R SR AL
MY 432 B, IR B ST 80.0% ; FETEM T B AL AU AE AR AR 214 #k, 5 EEUN 39.6% ; AT EIS A 1Y & 170
PR, AR 31.5% (£ 2) , FTAE N 2GR R Z A 8 A, W Tl 2 A 54,
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®2 EMBERAXNERBES LA
Table 2 Number and rate of different sprouting types

Wi 72 Sprouting types $t Number H. Rate/ %
JCHIAL No sprout 64 11.9
W IEWiAE Stem basal sprouts 432 0.0
BT W44 Stem epicormic sprouts 214 39.6
BRI WAL+ T 4% Stem basal sprouts+stem epicormic sprouts 170 31.5
2.2 WRERICRE S R 7 1 G R 60
. A b e N N HRZEWIAE
ZRILLAZI I 0 BRI 5 5 22 1] 2 T ol S Wit
KFR(R=0.52,P=0.00) , B8 1 i A £ 2 FAY 5 22 6] AN 7 B AR
FAERE ALK ZR (R=-0.04,P>0.05) ; W EE B BB
B HARR FRIE K R (R=-0.46,P=0.00) , # T ik gé
KR SHURIA EAR X E & (R=-0.03,P>0.05) ; & ?ﬁiA 7
WA R S5 A v AR 22 18] A 56 3R 5 T RIS S 1 R f‘é:
BORLI R KB — B, FURMIGHEIR — 28, fiTmis 2, M2 ‘.
ZMATEHAENEN RIS T 2 11
WA T HL AT I3 (% 3) g 9l
23 BB S A A A 0 'l g ne
H % 4 1] UL, A JCH SE I AL 1Y 2 F 41 5 A2 VIR R 3 4 5 6 7 8 9
B $5 Number of sprouts

FHERIFLEEZER (P>0.05) , [FAE R bR & A1
St R STUETER 7 S LIRS = N FANGR AT SR SY LS 1 ZEIEMHEESHRE

B A K EFE ORI R (H B A AL 82 [8] 7 A Fig.1 Sprouting distribution status of Taxus yunnanensis

¥ JmA G BRI 52 ), AR S WA A R L R AR R

e i deb 2 22 T IO SR AL AR AR ( P<0.01) 78 2 AR i 25 2 F IO LB A Y (P<0.05) (HZ2 BT
W RN R /N T IO SR B R MR (P<0.05) , R Z IR P Z [ B E W 2E 5 (P>0.05) . A
LI R AU U S s A o = | PO RO S Y TR 2 i ot s s A I E NS (RSP =R P ST IR T - N
V- MEA PR R RBOTAT IR R T2 A T BRI AR I B2 D TR BT AR (P<0.05) .

R3 ZHAEUTARBEREXENYESHERMENXER

Table 3 Relationship between different sprouting types and height & collar diameter in Taxus yunnanensis

T H Ttems Wit 2R Sprouting type R P
55 Height B IEB AL +B T 85 KL Stem basal sprouts + stem epicormic sprouts 0.37 0.00
P FEBTHL Stem basal sprouts 0.52 0.00
BT W4 Stem epicormic sprouts -0.04 0.33
Az B FEWT AL+ T Wi A% Stem basal sprouts + stem epicormic sprouts -0.33 0.00
Collar diameter WILBIAL Stem basal sprouts -0.46 0.00
WFHikE Stem epicormic sprouts -0.03 0.55

M 2 FT A G ANE = L EAZ ROy sUE R, B A LI LLp R R R MR EZ . BRI
-3 TE LU AR S A7 B S B Bl T BB B 2, JOM TR, o S BB I fie /b, B0 Y BE B B A
Perp BJRAOTH R R R B ENTR BT RRR 2 A AR TR B AR O iR 2
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R4 ZHAELERREMELEEEHRNXR
Table 4 Relationship between growth amount of branch leaves and sprouts in Taxus yunnanensis

SN AR £ The output of branches and leaves/kg

Sprouting type Level AT LWL TCREA WL Rank sum test
Plants with this sprouting type Plants without this sprouting type
T JE A I 1.18+0.08 0.70+0.10 *
Stem basal sprouts Il 1.51+0.13 1.09+0.17 *
I 1.89+0.15 2.4020.31 *
I\Y 1.81£0.26 1.95+0.21 ns
JEREN 6.39+1.03 6.14+0.89 ns
Wik I 1.18+0.09 0.97+0.10 ns
Stem epicormic sprouts I 1.52+0.16 1.3120.16 ns
I 1.53+0.30 2.00+0.23 *
\Y 1.95+0.60 1.73+0.26 ns
JEREN 6.28+1.24 6.01+0.96 ns
FA B R E B bR EDR s + * P<0.01, 22 9 355 + 0.01<P<0.05, 25 % 1.3 ;ns. P>0.05 , 2 H AN B 35
M1 FIEE 2 T AR = B 20 S AZ 0 L B RR AR BEE @bbE BRFE B FE
LA LA 2 3 SRR A A MR R 22, i HL A A 100 r

B R SO K 3 S A (R AE AR - B AR 47 L
B, DAFRGE I BE WA AS B8 ot %o A 72 1 25 [R] 34 5]
3 i H: Kruskal-Wallis 5504558, AT LAE H, nRZLE
T2 2R )23 A - et 2 3 i R o A B
BTG Z ka3 AR S AL E A2 LR
A BRI B2 T 1A 2 R R ALY
Mikk(H=5.52,n=3,P<0.05) ,H b2 A4 7 1 i
HEZT 1AM 2 AW EHA R (H=4.60,n=3,P<
0.05), T FZHRIMIE 1 AR IEET A R IR £, 5 0
HET 2 083 MBI (=109, =3, P<
0.05) , FEMEM I AFHZEA K, 22 FARA LB i 3
R (H=3.06,n=3,P=0.217),
3 %iﬁﬁﬁ-iﬁ yunnanensis with different sprouting status
31 EELEAZEHECROLH T A ARIEBRMA; B EREEBRCAME, 0 AR T BRI,

G EEY MK A B T 250 77 p RRTHiAA K
EZ AN AR S Y, BEWERE I iF Ll
EAHY RS IR AE Y AR K A A AT S TR 2 T 22 UM TR 3 32 B RN 2 B SREAR Ak , 4% b i A T
PRI 2 I i 2 7 G 8 A 58 AT P A ) il 8 8 B8 AELY) DI 30 o A P 0 A s AROR BE e fe L, i S B
YA P 5 2 BH S R S 252 1) — A 3 b 3 0 =X, VR 22t B R ) TE A5 LA (1 B 4k R 1 Wi R 1 i
WM MG AN E T K4 . AL TR T 2 25 R AR 2 TP 5 AR E R 1 5 %
B TR K S AE 7 T | A 04 e A T BB AR 8 TR R 25 | B o0 S FE AR, 7 A WA A L SR 2 i K AR E 1Y
MAIEAR s R I BE B ASAE R = B 2L OAZ B EEE R 3 W SR AR ) A K TE BR AR A7, (H R B AR
AL, H T nT el T B 3 SRA 0 T Hhis fi e 01 R K58 , I e Ak % th ik g e s Lh IRk, =
P21 A2 A A I T 1E 2 A S R A T A TPl 30 SRR 1 Ak s 935 17 B8 i — A~ LR Gk
32 ZMLAUEHR SHRNERKET

R WA A B 7 - e BE A (B U, R 1% HR ot AR — T AR B RN R I A A, WA R A A 2 BR T A

80

B H

Percentage of branches and leaves/%

40

20 -

2 FRBHERANZELESEH ZESEER

Fig.2  Branches and leaves spatial distribution pattern of Taxus
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Fig.3 Branches and leaves spatial distribution comparison of different stem basal sprouting levels

o TR R (H , IR — & B AH R ING S8 3878 T i B M 2% 5 ( Kruskal-Wallis 556, P>0.05) , 2645 T FRAN_EBR A B R4E 10 FI4E 90 47

Wy AT TR AR A, — e S 2 B 91 AL D ) e B A A2 B 2, TR I T A B R A A A e T
A WIRAEY) , BRI R TR A L (EAEAS RIS R RO 21 AL S A R T
BRI DY) 3 5 A S A K0 K X ( Fagus engeriana ) RIBFFE S5 ARIE ™ B4 B -0 EASUAE AR 306
eI AN R B4 FE B At B f, BB B3 T BT AR RO IR AT AE , Db SR e — 5 B R R IE
WY K A e B 2 4 Tl ok —E B0 AR AU G R TR AN RS . m 2L AW R T 5 3
M EEMR R, 5 F T AT TE St f L, BOm e T 321 A9 I FEC 9 W18, 33X S0 il 1 A i A
Z, ETHMIE, WA LB TP RFRE, S DA S & 5w A A BT IR, Atk
RG2S | 3215 A E] B9 52 S B, o 1 o5 A M B e R, ST R AR SR IR TR R BE S e B )
RSO

W B REHAGAE— WANE B TR T LUK AR SRR o AR NP 5 T S i A A 5o 4 i Rt A
23 (Al SR BT R RS R BE A A . BRGS0 se A A B R = B L GAZ R R o R 1) RS R
ARG 23 WA A T AR (G BRPREE S 2= R A i I, v T SR AR B X — A AR A F AR R
B LR B AR AT AT, R R MR AE IR R AL RE R A i, XSS R AR ]
AIBTACIROL T Mg A 22 5 . JLRARCIR B A B B A B A b B 2 A0 ™ R R A 9, 3 PR R i A
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BRI T 2 R 21 G AZ IR A 23 ] o A s sy, (EUR B0 B 3 s R i i i 7= iy, o8 LR, —
Ty R T EAEAE T T AR R, /b T BT A 2R R JLR (H & At A A ml DA i
B IR A TR IR T FE A WA AR TR A TR AN T T s R 5 — i, BT R R R A
REE 3 22 T — 2 A BT R T AR S5 s (R AU G 2R, /N A i, T B A Sl I ™= 348 o ) T 22
P ASCHTA BIRT G A SZ T EUE RURZ BRI = R LD EAZ G, i i AR R ) 38 By A A+
P A L 003 R T SR, W R B (B N 1% 2 76 2 BB B TR = m 4L O AZ A oA T KA AR B
3.3 LG AZHIE N R

V2B R Y oK 5 WE (Fagus)'"" MEKJE (Betula) ™ R JE (Quercus )™ A H &
(Taxus) " #B AR BB RE J1 . FEAERRAY £ T 2R 2 )5 WA TE 2 AR AR IR B i R b B P 6
FEMIER G T ECA LA AT AR R ST o5 4l — 7 1928 I IE S BTG . WA B ) 12 i S e
RS, A B9 % G0 AR AR A TEE A0 B R 5 A T R s 4 S S S AR R A 8 2B R R P B
FA i B E 5T S R I E R S AN A RV T eI A RRE Y i S s R S A R
KA AEEVINKR  EEH NGRS o LA B RCR LA TG 3 ) ) an s AL 7 3k i A 5 &
T —E o B AR R IR IR [ ok B 22 6 B U, T RE S (AR AR A A 25 A e A7 I I i 7t i
TV RO SRR B B AN TR B A2 70 Ay i sl R B 0 2 JEL A K 1 1 0 DA 3 BRI 7= 1 e 22 1 i A T
o R 5 19 25 B 21 S AZ WA DAl v] R & A 028 B AT TR AR AS 7= Hh s il th 75 BN ELF 5T, R
WO TARIE 19 2 B L1 G AZ R A A SR R 2 AR BRUSEAZ B 1) R B UR SR T = m 2L A2 I A K B+ 0 2%
18, SEBRRR Z A S) BRI S PR e ROV RE 1, T A ) P o — R P R A 7 9 s A8 i K i
PIFRFEEISORAL & — > iR R A IR A
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