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B 14ERE, SEEEAKEY, KER LT, oM RE, FIRE
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L2 HEhk

RITF 2013 4F 4—9 A 7 PH i K F AR W F B 5L >
KRG ERNHT,
L2.1 migit iR AR AR L 30 AR AR Rl
BERRIG 1 24 A3 300 AR, LA 0. 25 g/ L ABT'# 4h¥ 4 h,
MFFEJG 10 d FF4h 43R 10 d BUH 30 RRIEHE , S0 A 45
HEE MR R BIE N . SMEEF AR . % H IBA,
NAA 1 ABT AR %5 1 5 (ABT'# ) 3t 3 Fiad 4= K H¥
7, 4% 0. 10.0. 25.0. 50 g/L 3 M REWRE KT, 451
210 s.4 h.8 h 544, IiE /KR 4 h 4b 78 4 X} #E
(CK), %R ALK A, BBk 4 IKRE
B BER 30 HRIEHE, REEE R 30 FENRE K. R
FEERARAE ISR - 1% 3 DAFEAERS (6 4F .30 4£ . KF
100 4B) , AFRE R 1 MEHE BN A RER, BE
S 30 MEAE A, A 0.25 g/L ABT'* Ab 34 H 4 h,
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FBCRIRBOARTE AR M S5 AR R BCRAB BRI AR
RBCRIG B =T IR MR R B/ AR S

L2.2 FFEAMEEEE TR R & A RS A
Pk H e 3 min, S T HGSEH 0. SHZHERIBEWER
Wl 3~5 s, A 0. A K R AR PREFIA W I B 1 min J5
ZRMK whye T R AR B RK AT, T & 4
A AR A R AMNEICGR AL BRI P AR 10 s R 4 h
18 b U R HEATHFAR . SR B  BOR A E  E A
NEFREREET T BB FRAT I 5 RIGRE. By ILHF I
P03 476, 4R T S PR R T R B AR R TR 2R I | 4T
— 5| RER TRAARKER 1/3~1/2, 1 5 K H &
P e A i s S O 98 3 K 5 DA B 37 LA R 2% i) o B
B SRR AS ) 35 11 R AE AR R, p 4 4 o2 B2 S i
T HERIFARA TR R BCE R R . 80T HE 4

B IS, FERHSGFE R B A A P B R AT T
[ At g R AT S 5%, #5125 BB AE 8020 L) b5 3 i 3
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% Excel 2003 34447 VA2 5008 % A FHBE 3L 5%
FHI SPSS 13. 0 $k{EHEFTIT 2RSS
2 HER59W
2.1 MZERIZEERGHALIY B AR

BRI R, MNE = AZEEA BRI K] 40 04
RFEF @ HHLIE B A ER E A 3 B EL
MFE 1 LB W m 2 EEERE 10 d AR
A A ST IE R, 20 d RE A4 R £, R
WAREARIE B HEE 30 d KE B ERIT I H
Iﬂ,ﬁfﬂtﬂ}ﬁ 40~70 d ﬁi*ﬁ*ﬁiﬁﬁ‘mdmﬁ@?&?% IR
AR . B 80 d, AERFR IR SE
R 73. 3300 W5 HE AR AR E IRFFHE 7020 MK F,80 dfF
S MR AR BN B G0, 90 d At A R ST 48 AR AR Bk 3
RARAE N 10. 13 45, (HAR RAI4ESE R+, 100 d B P44
KRB KRAER 8. 47 cm,

*®1 REZETEERHKE
Table 1 The change of cutting rooting ability with different time during cutting of P. likiangensis var. linzhiensis
PN Eiiil=2:7d pughit g AR PR K A AR EL RABRIEE
Days after cutting/d Number/ £k Healing number/ /> Rooting rate/ % Mean root length/cm Mean root number/ 4% Root effect index
10 30 4 0. 00 - - 0. 00
20 30 12 0. 00 - - 0. 00
30 30 19 16. 67 0. 82 1.32 0. 04
40 30 20 30. 00 1. 64 3. 14 0.17
50 30 23 43.33 2.71 4. 60 0.42
60 30 25 50. 00 3.16 7.43 0.78
70 30 29 65. 33 3.53 8.06 0.95
80 30 28 73.33 6. 50 9.78 2.12
90 30 27 73.33 7.29 10. 13 2.46
100 30 28 70. 00 8. 47 10. 05 2. 84

2.2 AR HARE T 200
T 2 AR [R1R 56 Ak B X BT 4 A MR O 22
SR IE W, AN R MR ARSI E K

YR BE LA BOR R B R A I 0 IR B AT AR AR R 22 e
B UL AR R AR LA [F) X448 A AR 0 2 5
B3, BHRFRSFERERABRIEEREE.

*2 WEZZEAELETEEREROTESH

Table 2 Variance analysis of rooting characters of cutting of P. likiangensis var. linzhiensis

R AL FR A R # Rooting rate SEH 4 MR %L Mean root number SERIHRE Mean root lengths REBIIER Root effect index

Experiment treatment F P F P F P F P

SN RN 8.545% * 0. 007 1.845 0.547 3.793 0. 267 2.384 0.173
SN R TR E 11.785% * 0. 004 0.510 0.781 4.445 0. 309 0. 298 0.222

b=aliog 5. 014 * 0.015 3.728 0.052 3.560 0. 082 3. 662 0.716

FEVRAE I 10. 798 * * 0. 006 5.532% 0.023 4.507 0. 096 4.972* 0. 027

SRAEFRAL 6. 632 0. 034 2.098 0.728 2.984 0.772 2.294 0. 954

H:* FRBEER(P<0.05);* * Rk B2 F (P<0.0D),

Note: * shows significant difference at 0. 05 level; * *
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ARG VR BE (0. 5 /L) IR By e A AR R AR 7
R4 h Rz B 8 h ik, KX IR (CK) A MR AR AL
18. 3396 , Ui B AN X AR AR B B i SR HEFE

M 3EFLAE L BrakbE, L o0.25 /L ABT'*
RIREATETS 4 h AL B HEMKE 7 AR 2 AR AR AL
Rt BIAEMRFY 83.33%0 ik BB, Lh0.25 g/L Al
0.5 g/L IBA 4b3H 8 h SRR B2 , AR M5 25. 8194
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Table 3 Effect of different hormone

concentrations and treatment time on rooting characters of cuttings of

P. likiangensis var. linzhiensis

SR %iﬁi BWEE PRAERE PERK iﬂ$
Hormone  concentration Trez?tmem Mean root Mean root Rooting rate
time number/ %% length/cm /%
/(g+L71)
0.1 10 s 8.32740. 53 7.8140.54  31.2145.09cd
0.1 4h 10.26+0.68 8.6140.13 53.33%2. 12bc
0.1 8h 11.85+0.23 8.94+0.51  45.6743.75¢
0. 25 10s 9.44+0.19  8.35%+0.22 37.52%8.92cd
ABT1# 0. 25 4h 11.56+0.42 6.73+0.38  83.33%5. 34a
0. 25 8h 11.49+0.51  7.48+0.71 38.67+6. 28cd
0.5 10 s 9.904+0. 32 7.1440.26  48.21+2. 35¢
0.5 4h 9.22+0.43  8.43+0.57 41.9546. 76¢c
0.5 8h 8.03+0.11  7.31+0.83  28.70+2.54d
0.1 10 s 9.544+0. 57 7.5940.09  38.53746.72cd
0.1 4h 9.2140. 22 6.8740.55 62.974+5. 58bc
0.1 8h 11.74+1.05 8.24+0.35 56.11+1. 94bc
0. 25 10s 10.67+0.82  6.62+0.34  40. 26+6. 25¢
IBA 0. 25 4h 8.484+0. 17 7.55+0.26  75.13%+3.65b
0. 25 8h 8.56+0.28  7.61+0.17  25.81+2.39d
0.5 10 s 7.75+0. 41 9.0840.09 56.30+7. 84bc
0.5 4h 10.140.92  7.3540.46  44.34+6.51c
0.5 8h 8.9240. 50 8.1340.34  25.9144.27d
0.1 10 s 8.76=40. 52 8.3940.61 31.1145.53cd
0.1 4h 8.87+0.68  8.83+0.16 42.58+9.73c
0.1 8h 7.60+0.38  7.42+0.31  40.73744. 22¢c
0. 25 10 s 10.73+0.85 8.48+0.24  45.33=+7.51c
NAA 0. 25 4h 9.16=+0. 63 7.5640.21  71.4646.99b
0. 25 8h 11.41+1.05 6.84+0.25 55.82+8. 13bc
0.5 10s 11.14+0.32  9.274+0.57 59.04+6. 77bc
0.5 4h 10.59+0.73  7.85+0.62  48.57+7.19c
0.5 8h 7.73%+0. 31 6.26+0.53 33.73+4.02cd
CK 0 4h 4.814+0.11  5.12+0.16  18.33+2. 5%

W FFIEIRE R AR NG F A RR B E2EF(P<0.05), FRE.
Note : The column data marked with different letters show significant difference( P<C
0. 05). The same below.

F125.91%%. MHORE, BrA AL BV BETE 0. 25 ¢/L Hol
BRI 2L 4 h H

B A — ELAEAR, AR CR AL 2R AP S AR AR
BORFHRR 27 A B3 HX 2 MERRB B & T
BRI (CKO AL 2,
2.4 BRRREEIIME AT AR R R

MK 4 ATUUE W E S AR A ARTE A [F R A
PRAF WS J7 T 22 5 B B, BE R AR S 6 SR AR R
89. 3300, FHAMER L 12. 45 % MM ABRIBHR K.
W5 AR 38 i, 30 4F 2] 100 AR AR AR 3R 3 T %,

M FHREERABE,
x4 A EETE & 1B E 3t
WE =R E RN

Table 4 Effect of different cutting physiological ages on

rooting characters of cuttings of P. likiangensis var. linzhiensis

BEBRAE#S P-4 A AR FEREK AR RRBRIEE
Age of the Mean root Mean root Rooting Root effect
ortets/a number/ 4% length/cm rate/ % index
6 12.45+0. 67a 7.76+0. 41 89.33+8.47a 3.244+0.13a
30 7.83740. 33b 8.5140. 30 65. 96+09. 68b 2.134+0. 09b
100 8.3540. 35b 7.9440.74 32.5245. 16¢ 1. 9340. 04c

2.5 BRI SAZREARAE AR

WA 2 A ) 38 A F) R o ik 6 2 1 77 78 3R ) T
MREARFE , N 5 ATLIEH, TS LR
1) (1] FRTED D A2 2% b SR 48 B0 7 BT 48 AR AR A B 3 22
5,15 EEAvE (BAED A A AR A RFEZ R BE, |
ERAL A AR FR AR 45. 0906, 5350, bR I0 B Sk AR Y
BT IEMREL 6. 12 46, I RAR R MCERIEH 1. 57,548
FENTHE 3 MRETAAIE.

RS TREBERLENHEZZBERERHIE

Table 5 Effect of different cutting positions on

rooting characters of P. likiangensis var. linzhiensis

SRR ERE FHERS CPHRK RRBREN

Rooting rate Mean root Mean root Root effect
Cutting position
/% number/ %% length/cm index
LB
: 57.71+3.83ab 7.06+0.37a 7.74+0.54 1.85+0.07a
Upper branch of south
EFBAAL
" 45.09+6.42b 6.12+0.16b  7.50+0.61 1.5740.12b
Upper branch of north
TERBRE
: 69.83+7.0la 7.17+0.6la 7.8240.32 1.81740.06a
Lower branch of south
TFEBZAL

71.32+7.35a 7.53+0.75a  8.0340.48 1.90+0.02a
Lower branch of north

3 Hi5itie

BT YO P R R A A E B A2 AT
AbER AN R W AERA B R HEER. U
0.25 g/L ABT'* \RIREACZEET 4 b ity 20 T X2 3 bk 2
SIS R A ROR o, BIAEAR 3Ry 83. 330038 Bl i
Fio BLO.25 g/LA10.50 g/L IBA 4b3H 8 h BRI 2,
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A MRy B K 25. 81% 1 25.91% ., /%18 % & T X R4k
HAY 18.33% . BRATA AN FSMEBM R L TR E , W B K
FFE 0. 25 g/ L Fedili B JRIERTEILL 4 h RE.

ARASFEYILEFT 8 B 5 b F7 7 Bl 5 SR Bl B Bk AR 08 1Y
BTN AR AR AR R W AL AR R TR T R AR R
A KARR G IR . X —RTE =R %
FE PRI 2 0 . — Bk UL, X P 5 P Y
SRR 2 2 2 R R WA, B R Y A B ) it g
PE FEPIER N PR AKF LS SRR L S B T 2
. MZEZEEEAREARRREERER T HZER
B ., I B PR A I 1 i A AR R A

BRI IRE R A BRI 1) AL
R I FEHAERBFEREER EREAK S
K2 (P. koranensis)P O FIER M 2 4% (Picea abies )™ 25 ({1 B
FEAETR B BT B A A AL AR TR R AL A A AR R
BB T BRSO, 2 IR A T A A RS,
DEFHEFEI AL THROREREMNERYELZ T L
T, LI 0 4 AR T 198 A JT AR B A, R e — 2,
FHEE S KK, UEFRMBVERYCR . W T ERgEE
SHIVE = 42 (P. likiangensis var. bal fourlana) B 57 45 5
i EERA T AR BN B2 T T RS LB 2
(P. likiangensis)™ {53 45 R N AR ISR 5B E £
FhARE. WHAZENS N YMITFEHERZZH
2 m, HA R Y0 0 A BARE B 55 4 UK 78
—ERER 2R, KRB B AR AR R, B, 78
FHAR B A = LR BEARYE AR R A0 % B A0t
T8 B B AL S5 AE R A

BRI BRI A AR IR SR B 47 {H R TRk A
AN BB I SR AR AR PR T DR SRt 2 i a4
WEEERR G B A, DR G 7E T B K A 7 3 4 1 R B
PEBERHIS T A B AR, W LR BER B 2 B4, N
BT A B PR A PR, TRV A I R AR AR AL, ]
IR IR SLA MR .

&% 3k

(1] M8y E H, . hEATEY]. B a0 XEH, 1975,13
(4):56-90.

(2] WEPHEREREREGS R BN 1R EIM]. Jba Fh 2
Hi R, 1983 368-372.

(3] W EPHEREH SRR SREE B RO T RARAR M. Jb 5t Bha il
JiAt,1985:59-67.

(4] #xRGH. R LATES NS 00 A BRARBEUR LT ], ARl B YR A5 B, 1988 (1)
20-21.

[5] B, FILF, EE™. ARE S ERERHE BT ] $08 TRE
Y4 ,2011,19(2) :113-119.

(6] ZEFLER, R, FHIRK, 5. B oW Fh 4 S50 00 0F 5% 2 Je & Hoxd
SRLT]. HEF AL 5T, 1996 (4) : 17-22.

(7] Z=,EmF, EXE,%. WYL S 2R 57 B 77 07 18 F i &%
O[T Aol BT % 52011, 25(3) :88-91.

[8] E##h thF TR ERIVRIT]. RO BFT,1993(6)
24-31.

[9] EZu,5kEE, KT E. BT R H IS AT A R
)RR LT]. Mol BLEEBEST » 2005,18(6) :692-698.

(107 BXTH 2, 3R GHE , L AMG, 55 4L R m ATl B BRI, RALMlk K
22 H,1997,25(1) . 15-18.

(11] b, X fd R, AR AL, AR LT]. ARkl R %3k,
1997,25(3) :68-70.

[12] EZEn, K2R, KT . JURE R0 )0 = 24750 BREA RN
LT, ROl R 23R (R APHERRD ,2007,31(1) :51-54.

[13] Hannerz M, Almgqvist C, Ekberg 1. Rooting success of cutting from
young Picea abies in transition to flowering competent phase[J]. Scandinavian
Journal of Forest Research,1999,14.498-504.

[14] #2R%. WGt M]. b REHEF AR, 2003:161-184.

[15] B¥gk. 2T SPSS sy ¥ s M. bt - B RS Hi iRt , 2008.
(161 ST, EFEY, WA, BREG BT O R AR ST Al Fh2,
1991,27(2) :163-167.

[17] JBLLZE, W4, FHHM, 5. A R 4 39X Wobs B8 BT 976 A AR 1 2
B A AR AR v A S AL I 4 9 R AR LT . ARl B2, 2007, 43(12) £ 70-75.
(18] HhEfh, Z="F 4k, 5. BRI 2 42 i HF 376 5 S0 358 43 P B 2 280 L
[T VAR, 2011, 31(4) :479-484.

[19] EBKE, WM, EARR, 5. 40K = 247 16 5 b 19 4F R RO B 1
ATUHLHILT]. WS, 1997,17(3) - 338-343.

[20] Kleinschmit J,Schmidt J. Experiences with Picea abies cutting propaga-
tion in Germany and problems connected with large scale application[J]. Sil-
vae Genetica,1997,26:5-6.

[21] FZH, kM, KT, %, WL = AT B AR 54 R4
PR LT] P dERAARBE R R ZE M A AR , 2006, 34 (11):97-
101,105.

Study on Reproductive Technique and Rooting Capability of Cutting Propagation of

Picea likiangensis var. linzhiensis

LIN Ling,DUAN Er-long
(Department of Resources and Environment, Tibet Agricultural and Animal Husbandry College, Nyingchi, Tibet 860000)

Abstract: Taking Picea likiangensis var. linzhiensis as test material, effect of exogenous hormones,age of maternal plant

and position on the maternal plant on the rooting process were studied. The results showed that the rooting ability of P.

likiangensis var. linzhiensis was affected greatly by the types of the exogenous homornes and their concentrations,and the
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Ao T kR

’/fJ__ELZ

(L 3CIN#BE 38 5 HEIRERE . =/ 3CI 66300052, SCIN AW EIF K SHFFTH .0 =8 3Tl 663000)

B EAPEEZARM RAAAREFIERENF £, HRTREA T EHa &84T R
LEE AR AKE KPR EELS TN TANE, AP 6 E 5T it £ 52w
B, RFA. FTEHALEST MRS EKEERERFRAEE, KELAH. L2 12d 5%
K, R E LS AREE 12dATRARK,12dEEA TR, TR E3ANERKIFINERA, T
AEERAREN R, RFRAKIE,12 d AT T Fae s RA,12 d BT -F M8 74 x4
MRIERG A THRIEAKRET A K, FTF12dE B ARHITEARLRE,

KW :PMAEE;MHRRTE; T RWE X S KE K H

HETHES:Q945.78

A BB (Lysionotus pavi florus) | E & PR A
ERBMESR/NMNER XMWARZ AILE. RAESR
CTE R B TR IR 56 60, FF 16 B 38 T i A3 i A8 AR 2%
G R BEmE R, RAESERAWHE.AMN
W DU ok T EIRTE LR SR e B —F R A
FERWE IR EF A W EAEY)  th T H AR A 16 75 A Ak i
DX, Xof A Ak b X EL A R 5 3 O, R — AR B A
BARRAGESGHNEBRHEYME. RAEBLRR
M= SRR B X R 258, B — PR T
RWREREZ, HEIMABES WAL RCERE
I I 5 Rkt A B0 4 1R ED  (E B 5T R R
BOOTHABEBSR L ARESHE R UAR KR, A 4L
AEARIBIFSY o B TLHRGE . LA A E B WP
PRSI S B U5 A B B X T 2 a8 5 A4 2 g
RS TAEXS B KR KFB I FREBEARART R

FE— BB B AIT), B AL BT A EERNFMYFF
B TAE ., E-mail:liuwei00780@126. com.
EETR:=h 5 8&F /T ARMAF AL TR B (2013Y582); X
LR RESEHF R B (09wsxk 02),

Wi B8 :2014—05—22

SCRRFRIRAD: A XE4E:1001—0009(2014)19—0065—03

fih B AR T AR AL, AT i A E B RIS A
IR TR DA VE A 3 K AR A AR B AL
il 45 7 IR A B E R R S5
1 #MRS5F*
L1 Rtk

MAEE 2009 FRAVEBEED S, R 5 F X
L2 e A g el b AR A7 3 N RIS, 1 SRR B R B A
DATRUSRAE T 8058 3~5 37 B @t B ikt , B J5
FHYE KB R KA, AR K R TR K& H .
L2 Rk

EHEMR RN EA—-BWRAEEL IR, B34
—# 508 3 W, AT IREBIFHYREEEK 1 KRG
—EH K 2RSSR, WA 4 d B E 1 k. DI
HBRERAL EHNB AL 1A AL IRA 5 R ER
WFEEHATACH, BT A IR 3 IRE &, 2013 4F 4 H BUkE
J& TEAE ) A P 22 S 00 2 0 R A B AT
L3 TWHME

AR 7K B 5 SR FBE 3R 5 2K 5 52 2R F /N
FEDT s AR R 9896 2 BEIR ML R B, MR R A B
FER LD,

best condition for rooting of this species was identified as 4 hour immersion in ABT'# with a concentration of 0. 25 g/L.

The age of maternal plants could affect the rooting ability of P. likiangensis var. linzhiensis,indicated by the mean root-

number and the root effective index. Specifically, the rooting ability would decrease with the increasing age of maternal

plant. The rooting ability of the P. likiangensis var. linzhiensis was also affected by the source position on the maternal

plant,since the rooting rate,root number and the root effective index were the lowest in the cutting branches from the top

and northern position of the maternal plant. The results would be of great help to the field collection and the cutting

progagation of P. likiangensis var. linzhiensis.

Keywords: Picea likiangensis var. linzhiensis;cutting propagation;rooting rate
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