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FERFLCEAERERELEFZF, £ % ABTI>GGR>IBA>NAA, M IBA & 28R L
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SR BAKBEAEE, HATHEHOARK HALKPRAMRHHSHHE, >15 cm 894
RAEBH BALKR MARENAESH., RO a L BHRGHRERESD 0.0%.
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Rooting Capability of Twigs of Picea abies
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Abstract: Using river sand as medium, the cutting experiment of Picea abies was carried out under the full
sunlight and automatic intermittent spraying. The results showed that cuttings treated with different hor-
mones generated significantly different rooting rates, and in the order of ABT1>GGR>IBA>>NAA,
However, the number of roots generated, total rooting length and the root effect index of the cuttings
treated with IBA were better than those treated by other hormones, The rooting rates were the highest
when the cuttings were treated by ABT1 with the concentrations of 100 mg + kg™ for 30 min and 200 mg «
kg™! for 2 h. The number of roots generated, total rooting length, and root effect index were the highest
when the cuttings were treated by ABT1 with the concentrations of 50 mg « kg™* for 1 h. The number of
roots generated, total root length and the root effect index of shoots with hardwood outnumbered shoots,
and cuttings length at >>15 cm were the best. The rooting rates of the cuttings from 23 a mother trees
were 0.0%.
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B FIEHR 7C~10CHS, HFMEF, HR
Iy RVERRIE R EF RS R B R BB g X
WEETWAMKE. Rt FTREER, B&E
FERE XEBAELON TR, HEHA
MEBAIAMTFTREY, HREH R, K
HAJEE EERILBAIME KRR 7 aoRH
EEAET S LAY, RESIANBHEEHLE
WEZERR, MHREFRBLE AR BERY
iﬁﬁiﬁ“‘z’ﬂu

BMEERHFREE AT S5~7 a AREHE.
RREE, EREHREERNBRTRLBENTEE,
SRR EEEREFORAT. BH—
HREREMAEAMELICHEEEmNT %, mng
K BCEMARBERAHEFBHREEFHNES
BYEFEMEMZERRIEZED ., #E.8
B IFEERAR-HEARKNEZEEHEZT AL
HREMI TR, FRA EE EEEEHALKAS
B IsKn~S00nkAHEY, AEZE LR,
FEIPIAEATKRREHBERT 10%~20%,
HREEEARRER BN BEENERENH
MFLEES, BARRAN:-KHEERRAL
EURHA A RS RRECM, BEER N, B A S
BEREAO TR, RRRESLELETE
XM EAA I Y IBA F1 ABTI fR2 &K
MEEFHERES, ATELE S TRENE
EHEEREYE, VN REBHT TRHEE
HERR.

1 REH E AR

REBREHFRARKBRENE@ONLE R
H1), #THAER N 105°54'E,34°07'N, # 4K 1 560~
2019 m, FHRE 7. 2C RMBMBESE 32C.RH
BESBE-27C.EHMKE 1012, 2 mm,>10T
B R 2 480°C, LMW 154 d.

2 MEEFE

21 HERRSHERRE
FRER T, BE>35 cm, RAL KB H
BRI BRI R & My BT 4 PR . 74581 800 mg -
ke ' ZERME. A1 b FRAKBREHE.
22 RERITSHEARE
RERAENESXART SLEIKEL,
BEAOK, HHRAVMLREN 5 a 4N
ZERBEMN 23 a AW LI HMK. BHLYY
T 25 649 2 A B A 24 4F A RO G I8 o B S TR 4 36

BNAHAZSLBEARNEE). FHK12.5 cn . FH
13 2. 97 mm, RHEAHA R 7:00~9,00, IFHMEE
HERTDABIBUEEIXF, G 30 8k 1, 815
BABKFHLE,
23 HENES5EELE

Frimadia] 2007 £ 7 H 12 H 16.00 F ¥4,
FHEITFRRRITEERBAFDLOERR S, B
ABHE 4 cm, AL BRI 46, 3T 4G 4R 1TFE 5 cm X5
em, FHIEHRE S cm,
24 FREER
2.4.1 FEAMke#XE FIBA.NAA.GGR #
ABTI(H BB BB BT ) 200 mg » kg ' Bl
1h(® D),
2.4.2 ABT1 FEREA LB HE&KE ABT1
AR EALES EARBERE L,
2.4.3 FRABERKESHRE HEHB5~10 cm,10
~15em fM>15 em 3 FHEREKE, B 200 mg «
kg 'ABTIE# 1 h,
2.4.4 FEHAEDHRE WEATH 224
BEHRHEMUATEE 23. 4 o, FHER 4. 42
mm) A 200 mg « kg 'ABT1 8% 1 h,
2.4.5 FEKXRFHRFHEHKEL M5af123a
A BBk B R EUIATE,200 mg « kg ' ABT1 8#1 1 h,
2.4.6 HEBRE 20084E3HEBRBAGHESR
BRAERKMRELSK SLBAE 20 #.

1 BNSUMEFENEDLRET

Table 1 Hormone experiment designs of softwood

cuttings of P. abies

MR W/ (mg « kg™!) LEIWAE/min HR&S

GGR 200 60 A
ABT 200 60 B
NAA 200 60 [
IBA 200 60 D
ABT1 50 60 1
ABT1 100 30 2
ABT1 1000 3 3
ABT1 1000 5 4
ABT1 500 5 5
ABT1 500 3 6
ABT1 500 60 7
ABT1 800 3 8
ABT1 800 5 9
ABT1 100 60 10
ABT1 200 30 11
ABT1 200 60 12
ABT1 200 120 13
ABT1 200 300 14
CK 0 15
25 HiEER

465 7:00 B 19.00 J5 R X EME .40 d N E
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3 min B%E 305,40 d I 6~7 min B E 30 s, K
EKBEEME,80 dFH 10 min BEE 30 s, K3
BAE,FI5dHBOBREERME 1 K. BK
B HELRBEEBRET.
26 KESH
HESLHARE . EHARE. FHRRE
K, %A SPSSI12. 0 AT A T4 4. B 4 R B
TREZ# R MARRKEREOEM S LERLY
AR RERREESBREEF BB,
RERREH=IHRKXBRAUBD) /AEHEE
.

3 BREMH

31 TEREMRMEEREFBRERGEN
BNz ERETEERETEIAGHALR,
HEAREE AT RHERGTAGAS
MAEBRBHER. NE 2 TUEH, S REEIEK
WEEHHEITEERENEMERBE, BWNER
R MEALBKARAURRENEMERARE,
ABT] AR ERAERERE R . GCRKZ R E
435k 96. 7Y 1 86. 76 (3% 3D, L3 BB (CKD 4 548
BT 25%f15%, M IBARGENERKE. BER
KABREEEER FHMOKEOLE, THARYK
HT.94% B, EHREKI 43 em BB
BEHEEYHRT78.1, ¥ GGRABT1 iR E#EH
RARE,TIBAXMBRETAREER BRES
RERE.
32 ABNAEREMLAENESERGENE
FEN B, ABTL KR [E W E AR R 7 b
MAERE AR BRARRRRREINTEHMER
MEEGFE 2, HE 4 TR,100 mg - kg™ # 200
mg * kg 'R HIIHHEES 30 min 1 1 h B FEAR
ZE®H,M50mg - kg ' BHBEHER L b 0 HE
ARFRESEARRCRERE T HALH; T
BAERBE 1L & - PHRKK18.8cem .
BGHRAF200me - kg ' BHER 2 h NARY
BREK16.7cme ', 100 mg+ kg'BH 1 h #
200 mg » kg™ ' B # 30 min MAEREREENN
6.5%., 1M1 000 mg« kg™ 1 500 mg * kg ' 4bFE 3
min 1 5 min W2, RS H R 21, 1%F118.0%,
FIERBEA, FH N 4.8 K BT MAS K.
Bk, 800 mg » kg ' AbBRIGHE 5 min FHRKAE
2.3 cm - BRTLRRBBIEECH 1. 46, ROUERE
EBEFRENE, 200 mg- kg ' ABT1 $# 5 hiF
BV ERETH B FYREK 3. 5cm
BT, kT R ABTL KM = &2 A i £ 8

HERAUSEEHR LT S EE X, 800~
1000 mg« kg™! ABT1 B# 3~5 min f94b B4
WA (R A R R A 0% . A ok B G
100 mg * kg™' 1 200 mg - kg™ ') R[] 4b 8 [6] (30
min fl 60 min) M XM = BT BERKYZEA
(&4, RBEH,50mg+ kg™ ABTIBHE 1h
ABEMEMMRRERIE, 100 mg « kg™’ ABTI BEHE
30 min 1 200 mg « kg B ¥ 2 h L FAYHEER
8.
%2 BHZEABERUMRFESFLER

Table 2 Analysis of variance of rooting character

of cuttings of P. abies

HEKE FTHERE FHREK  ERE
HEAE e ke H/(em- B /%
PNGE-§ 40 3.553 1.924 2.789 4.491°
ABT R . . . .
3 Wt 6. 146 2.776 9.091 17.871
BENH 28.332°* 95,671*  27.423° 6. 329

BAKE 2.228 16.038** 12,876** 1.765
W RTERBEGREEKE) RAEFRBFANK
BEKD.

%3 FEAETEROER
Table 3 Elfects of different hormone treatments on rooting

characters of cuttings of P. abies

N AR WHAERK  FHER ERE
MBLE Tem G BD fem BT /%

A 52.9a 7.1a 8. 4a 86. 7ab

B 24.0a 6.8a 11. 3a 96.7a

[} 25.0a 5.2a 7. 6a 53.3b

D 78.1a 7.9a 14.3a 63. 3ab

CK 87.7a 8.1a 15. 8a 71.7ab

H RSB PAEDEEEEREREE(P<0.05).

33 FTRBRANIERNTMW

WA 2 a EEH CRENED 5 e 2 F
FRAEREERABE(ED. BEARR.BER
BEAMRREELERRDE. BEERWT 2 a4k
BEOEREBELK BREYREHEE KT
BLFHAER 4.8 % B L PHRREBK7LS
cme BT, TMBEHARS & - B FEHRE
54cme BT, MEREBW 2 ATEIBEOER
BEMEMN 3L FTHRKEREN 13. 350Gk
5., ZBREAERETEETEHBRIETENSF
PHEE 3L 2om, B 5. lom, YEFERKE 7.2
em(2008 4 9 AR FAE.3RKEL . BEHFE 24
B B3k A o
34 FRBEKEMNERNER .

FEMFER ARKENHERERERERE
BE ERIHAEREBEEKERBE (R 2A
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w0 5~10 e MIFHR K MARBRME. X9
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HHREFX, AAEKER.

F4 ABTI FRRENBAnEXEHRAEE

Table 4 Effects of different hormone concentrations and time on rooting characters of cuttings of P. abies

pig: ] BERREY M ERE/ R KD FHREK/ (em - & HERE/K

1 170, 4 a A 11.5 a A 18.8 a A 59.2 a AB
2 72.8 ab AB 6.1 ab AB 13.1 abede ABCDE 70.7 a A

3 5.0 b B 4.8 b B 6.2 def BCDE 21.1 c E

4 9.0 b B 6.5 ab AB 5.2 ef CDE 23.4 c DE
5 16,5 b B 6.9 ab AB 7.0 cdef BCDE 33.9 be BCDE
6 12. 3 b B 7.0 ab AB 7.0 cdef BCDE 29.9 be DE
7 17.4 b B 6.7 ab AB 7.6 abede  ABCDE  28.5 be DE
8 12.8 b B 7.0 ab AB 6.0 def BCDE 30,8 be CDE
9 15 b B 4.5 b B 2.3 f E 18.0 c E
10 84.5 ab AB 6.7 ab AB 14.6 abed ABCD 6.5 a A
1 23.0 b B 5.5 b AB 5.0 ef DE 6.5 a A
12 66.1 b AB 6.6 ab AB 7.6 bedef BCDE 61.0 a A
13 96. 7 ab AB 6.6 ab AB 16.7 ab AB 66.6 a A
14 9.5 b B 3.7 b B 3.5 f E 51.8 ab ABCD
15 87.7 ab AB 8.1 ab AB 15.8 abe ABC 62.9 a A

EFPBEPARAAEFREREREE(P<0.09), RAKAE¥BERERREE(P>0.01), FTHE.

RS FARERAUNEROER
Table 5 Eeffects of different cutting types on rooting

characters of cuttings of P. abies

35 FEXBESRERIERGEE
TR T 5 a 123 a RBFHRFR
e, R RE 23 a £ B35 EMEHEAE, X—

maxg REIR FUERM RARES spw EEGTIRE S a BB AR E H89.6%.
A > [12-13] —~ A bk - s
WO 942 6a 14.8a 71.5a 67. 4a AT S B 1~20 2 iﬁﬁﬁ@\%}ﬁzl‘éﬂ
o 17.7b 5.3b 5.4b 51.9a e RHRAE 80 LI £,20~40 a MIRATEZE
40% . FIIUKH 542 WO HF 4 5 M BT 91 .
6 AREHKENERORER
Table 6 Effects of different lengths on rooting characters of cuttings of P, abies
AP /em RAMEHE FEERB/ KRBT KRB/ (em » BT ERE/ Y%
10~15 42.1 a A 6.5 be AB 7.8 b AB 66.1 a A
>15 133.2 a A 9.7 a AB 23.9 a AB 51.0 a A
5~10 18.4 a A 4.1 c 5.3 b B 64,0 a A
CK 87.7 a A 8.1 ab AB 15. 8 ab AB 62.9 a A

4 S5tk

AEAMENBRHEETHERNEHRER
FABTIABMEHARERR., NAALEH
A RRR.

IBAXEKME MR R X T A RHEEN, & IBA
GEGHEBATFOERBE . THREKABRRERRE
e . REBRHMEELENRE.

ABT1 7 [7] ¥ B F1 4b B W (] A 100 mg « kg™
B 30 min AR EET, 200 mg « kg™ 401
WH2hMERBERZ, 100mg+ kg™ '8B¥ 1 h #
200 mg * kg™' % ¥ 30 min AR EZE,1 000 mg
+ kg7 E2HI 3 min AP HAERRKZ. 50 mg
kg 'R 1 h MMBIRARE. ABTL SHKH =
A2 WORCHT 370 A AR 1 B2 M 5 o 8 Ak B 1) R 6.
WESHEIME YR EASE—STIR,

M m R IEFER B ER BN, R
KB 23a Rk ERIEHAERER0.0%, BHE

BT AR bR IIE 20 a AT,

BRHZEAFERSHEREGHBEERRX. B
B AR A T B AR PR B R AR R
FRBESHA, >15 om WIHH P ERE.TY
REKFABRGRBEES5~15 om PIEH, BH
AR E A E R WO A SR> 15 em i) R A
HEHEBRRE.

B B AHHABRFRERBRE S A&
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