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Research on media selection and cutting effects
in the cuttage of Picea abies
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Abstract; Using six-year-old Picea abies as ortets,a systematic study was conducted on the response of different cut-
ting conditions to rooting and growth of cutting, the effect of media in degradable containers on the cutting growth was
observed at the same time. The results showed that the formation of callosity was started to form at 20 d after propa-
gated, the root tip was appeared at 37 d,the time between 50— 65 d was the fatigue of rooting and the development
period of root system,the root system was formed basically when 65 d. There was extremely significant differences of
rooting rates among different media, peat+ char rice husk (1 ¢ 2) was the ideal medium for P. abies cutting propaga-
tion. The cutting conditions had significant effect on the formation of root and seedling, the rooting rate of the primary
lateral branch could reach 100%. The rooting rate of the cuttings with top bud was higher than that of the cuttings
without top bud, The optimum cutting length was 5—10 cm . The cutting age and position effect were distinct, the
cuttings of one or two-year-old from mother tree middle part had high cutting survival rate and the roots of survival
seedlings were upgrowth and haleness. The cutting seedlings propagated from different cutting conditions were culti-
vated for one year, and they exhibited great variations in mass growth, which was related with the cuttings health.
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R B E (Picea) 44 40 AT, S84
HAEERERE MEF HET , R TK. I
R EFHBLEFERXRIBETHMMEANERT
N AR . BRI == #2 (Picea abies) | 45 T B
P FRAILAR, M E WK 2 000 m, FREKE
500~1 000 mm, 20 tH42 80 £, . RELEMN
B 8 EKTI R, ZE R EIR A A B A4 & X K 20
MRESTFRT I ZHEZ AT HRE, FRGEREK
H, M ZEEFERBESE BRI TE, X
SBMEBEABERAEE . EREY X5I#%E R
K, EHBERTE A A AR T , X RB TR R
B, EEMENZ P EENEERXRARTN
WR(EHRE,1998) ., HF LA HPERKSE
B EERMAE S~7 EZ i, LW R EAREAY
TR, AT ERI R, EAARRERFAE
. mHOMFNZANE BERFESHENE
WSELUERR A, MM THEEHBEARY
IS, R & X — 1R R A R RS, T B354
FFEBEEBAE M FRERK, BERMN 2
R A A AR R, R A BB R E AT K. '

BEE R AR R R ATFIEED — R R R
BRZFLHNEHEHEAR, B L LHERMAKL
WRPZAATEER. FEPIRIENH, TEE W
BAERKEEMA RS TEAERESHFEH 1994, 20
48 50 24, PR E L £} K MR BR 24 BT i T BRI
UL REEMAHATR, R 9EE L CE R
BRI R, RIRTTALER. EEEEK Klein-
schmit U R A EMBRE A HT R, AR THE
Z M AT T B 5 8 B (Bentzer,1999) ., ME
K BCEHEHRARBEMTFETHARBRETHIIRA
BIGEFEENENZEEREHERE .. BT RRM
ZEHNTREARE R, ARMEEEHERD
AR BFEEFRE LI, BRI = S B E RAER S
Z B T % (Bengt,1981), XK, REXMN AR BME
B vk B A Ak BB R 7E | 08 = A2 (CEEMES,2006) .
KILZH (BEHE KRS, 19 2 =2 (81 %,
20020 B EHSBE P HIMEAEIET B35, Hi
RERGHEA. BERAXNEKMH=EZHIFETFEHEAR
BT, o 350 A2 T AR 300 I X A A B e L O 48 75 #3 25 i
BELUEITHEERIBWARCRERE. N TESR
BORHBRM T RE AL LR 26
FH L fEE F 2007 ~2009 4FXF Bk $H Z5 A2 FF 4 B 2L B A
BREMHHETTRENR, BEIFREHARM =2

A 5 A IR IO AR R R SRR AR R B
SEEEA, A AR R AL 14 AT ERIE Y
ERGHEATHIF, MERBEF O BRETLEREAR,
BHMWEME R TRROEETRER.

1 MR EF &

1.1 FHFEkE

R ER A H A /B L ARk BB 58 B R
B 5~6 FAEKM=E, ARESH®EWTHRERE,
T A 71 T) 8 B R, 8 30 LR 1 .
FRAERATESHILK AR, BAE I KER,.
FEH 0 MEH.
1.2 BERMRERAHE

Wk R 35% H‘Jiﬁﬂsfﬁmﬁ%ﬁi 2 F
R AR R R B S VLR R L, T
PR, B VLERAZR KT 8 mm MRY. R
F2ERMBEB/INAETHER 40~50 mm 5
HEEMESER. A3NMBEERERBRRER Lh A
FL.2REVH . 8105HK 10 em, B BB KR
HHHNREHLAE, SRR S I 5H#. R
BRARTREWEKR L, UFHTE.
1.3 R BMRAFIBKIGE

I A 5 AE H A /D B ARl B 2E B BT B
(105°54'37" E.34°28'50" N), %3R8 1 160 m, 4EfE
R 600~800 mm,ZE A& 1 290.0 mm,¥HKR
10.7 °'C,>=10 C#E 3 359.0 C, 4~9 AR
AEHERHK 13~14 . EZHRELBEREN
2500 pmol » m? « 57, FWEKKABBHIA LK
HEiERE, VER 12 m, & 60 cm WETER =S
R, EREFRMESERPHETHERR.
1.4 W&t
L4 1 M =B HEERERE AXRBERS
FB— B M AL TR A AE 4%, HI R 8~10 e KB, &
200 mg/L # IBA #1321 hfFHEEMBERER
(P + mALREFE=1: Dp, 3403 500 BRiFHE. 6
A 22 BFBIFH NFFES I0dFH. 87 d 0K
LWLEREE B3R, AEAGHAERTEAER
REHN, BT EREBERER. :
1.4.2 RAXAREILH IR E  HEXSHBES K
FEWWRK BFREAMEFFER, 5 MM A B4
Jx.BRLFR.CEERK : FE=2:1.DRR
®:RE=1:2,EREXK : Fx=1: D, UTH
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W Yb St BB, 1 B A IBA100 mg « LYAbEE 1 h, 47
FrHEE RS FEPR .
1.4.3 AR LA B ME s URBEHRGE
TR A, — . A = R A N
.4 A IBA 200 mg « L' 403 1 h, B AR
FE5e : R L =1 1, W5 R BB 45 S AL i HF
AR,
L4 4 HRKERXERE ¥HREBER K —ZME
BB TR 4 KB (3.5.8.10 cm) , ETHHH 3
MK E(3.5.8 cm) W HE, f IBA 200 mg « L' 4b
1 h,REIRAEET : BrL=1: 1, FREE
0025 R K B 3 AR AR B S )
1.4.5 HALZFBSARGE R RESKLR
18,2 8.3 W3k 3 MAiid, A IBA 200 mg » L7 4k
B h,BEFRARERER : BrtL=1:1,FRAEE
A FRAR S S A AR BRI
1463 ERRER EHHRERXLE HHEMNE
b2 ANERAE 4 BISRFE, LA IBA 100 mg « L' 403
A8 1 h, BB RACRER - ek E£=1: 1, BFFRK
FEARRE b R TR SR A5 B A B0 3 AR AR KR .
14,7 ST &RMAL AR B 18 58 45 0% 300 I 3
HREGREF 1 EEETAKEAE  IRSLH
IR A KN EREN,
L5 REERBEMBTFESH
AR HBREE, NITHEE 10 d FFE. 8K 7 d,
I 20 MEBMAERBA, HEeARIEIFHES
100 d A, b FE A3 R & JE 2 60 NMHRER AR,
AR CRRKE. WERWERA DPS K4# 1T
SrHT. 34T LSD £ EELE . FRERE 1 #4FHE
W bR AR
BREHARMEREMRARRBOREL W
RAURBHEAN MEZIRBEHE=THRKXR
AEE/FEEARBCRBES,199D),

2 HREHaA

2.1 RNERRGBANTER R ERER

HE 1A, O 2 A 36 R 5 15 4 2L
WG 20~30 d; AU A 4 0 K B AL T 4
J& 30~50 d; UG A RGASNBED. KM B
TR % 0 SR F 0 A AR TR S 37~50 d, A
HAB AN ATHE S 50~65 d, )5 28 B sk A AR 4=
W83, BHFHEE 100 d B, AR ERGEE] 9020, FHER

A 5. 96 &KL, EMRK 138 em, IWE B &
BRI BRAIFLRELEK.

TEABIT W &I, BRI = 2R H
AL B ) 0 AR, RA R BORBETE L5
R, AGEAERE 15~20d, HAGAHEAE R
HERE 20 d, AR B IE A RBE 154, 24
WREE: 15 d, lWE AR B MMR L, A REFE
SOUHIKE W HFMBES BB AERE,

2.2 ERF BT BRERVAZSH

F1EWH, ZRABRLHAAEBRE L BTE
ERERBARB L ZEARITELNER BK
BHALER.

1201

o —— BHAEHRE®X 116
‘-’100 | X ERE®W 41.4
% —— RN {1.2
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Fig.1 The change of cutting rooting ability with
different time during cutting of Picea abies

2.3 ERFMEREROTW

HER2WJLES, R DIRK : fi=1:2)
MEFRERR : FE=1: DRERERE, 25
96,67 %o H 9524, tb Xt HR CK 43 il & i 53. 4%
51.7% . HREBAEHRKBER. HEX L
BB R B ACQCOY BT 5 , ZS BB /N, HE
KRR GESHEE. GRAERIED S B, K
B(100% ARG, BARTBE X, @SR,
Bk E, MAFBEAEMR LR D AR E
HA R HZBE, BEE S, XEK, BB [F i % 2
REELERIBPIIFEN KBRS KER, WL
HARRR, RENEARRRTRLT,

2.4 FEMS AR M BEEEROE

B3 ATE S, — R MR ERER 1004,
SHMA AR EREFE(66.67%) . RE ZHMEH
FHMEKBERHBEHR L. BEBEREGREE
B, R B A EE TR R R
PR ERE . R, R DA AL . — R B
B 466 1 R AR R BT, B KT =
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Table 1 Analysis of variance of rooting characters of cutting of Picea abies
R b AR EREE N1 8 BERREBER
Experiment Rooting rate No. of roots Mean root lengths Root effect-index
treatment ) F h2) F P F P F P
# i Media 12.956 = x  0.0002 3.581 % 0.0326 0.483 0.7825 1.741 0.1999
;2% & Branch order 6.064 % x 0.0096 6.025x x  0.0098 0.716 0.5999 0.175% *  0.9463
&8 K & Cutting length 8. 745 % = 0.0066 10.174 % *x 0.0042 1. 816 0.2222 2.689 % = 0.1171
WRAHHE 215,289 % = 00,0001 29.58 % = 0. 0055 0.1 0.7681 0.239 % * 0. 6505
Cutting with or without terminal bud
15 B A= AF i 19.734 % x  0.0023 0.155 0.9753 2.156 0.197 3.567 % = 0. 0954
Physiological age of cutting E
F#EF AL Cutting position 15,453 = 0.0171 1,384 0. 3047 2.635 0.1799  3.941 % = 0.1181

*FR0.01<P<<0.05 KFEFEBE; **“F5R 0.001<P<0.0l KFERBE; L FER P<0.05EZRARF.
* denoted significant difference at 0. 01<CP<C0. 05level; * * denoted significant difference at 0. 001<CP<C0. 01 level; NS denoted insignificant

difference.

®2 FRERXNEMZCERERNE A

Table 2 The effect of different media on the roots of Picea abies cuttings

E-953 EARR ERBER G/ EHREK(em) BEFREBY
Media Rooting rate No. of roots Mean root lengths Root effect-index
100 % P 46.673+10. 29 6.1042.61b 2.91+0. 49a 0. 86%0. 30ab
100 %855 90.00+4.94a 6.1640.88b 2.39%0. 38a 0.73+0. 10b
W RBE=2:1 93,334 11, 43a 9.9240. 72a 2.4940, 27a 1.244-0. 18ab
R : Br=1:2 96.67+7.46a 9.1240. 90a 2.58%0.18a 1.1740. 04ab
Bx: Br=1:1 95.00+13. 16a 9.65+1.68a 2.83+0.28a 1.38+0. 36a
CK 43, 3314.45b 8.68+1.75ab 2.5530.97a 1.16+0. 59ab

*FAFBEEARERERRERBEP<0.0D.

* The letters in same column data indicated significant difference (P<C0.01), The same below.
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Table 3 Effects of different branch types on rooting characters of cuttings and nursery growth of Picea abzes

42 (cm)

=
Ll e ERED *ARBR FHRK em)  RABREH H%_iiicar?t)er Base diameter Brﬂﬁ%ﬁrﬁ\l})ﬂs
Brabch N ° (/8 Mean root Root effect- A after planting X
Rooting rate . planting one- . after planting one-
order No. of roots lengths index . one-year in .
year in Nursery year in Nursery
Nursery
4 86.67+4.69bc 10.5240.84a 2.40+0.63a 1.25740.24a 16.10%2.20a  5.5030.48a 740.57a
Wi MAE  93.33+10.64ab 9.024+1.53a 1.68+£0.56a 0.76+0.29a 13.78+1.69ab  3.8370.44b 540.00b
— R 10040, 00a 9.43+2.89a 2.24+0.28a 1.06+0.33a 13.27%1.31lbc  3.6410.36b 540, 00b
— ML 96.67410.64ab 8.911.90a  2.42+1.17a 1.16+0.80a 10.9040.86c  2.7440, 21c - 340.00¢
=H/MA  66.67E£13.97¢ 3.96+1.06b 5.68+7.13a 1.35+1.85a 5.81%0.42d 1.3540.19d 14:0. 00c
B, HPEMFENE =M EG S S . b 2.6 HHARERTERN 1 EEHEEEKNOER
R AR BIRE 17726.307%.600% , HES AILEN, AHER 18R 2 BAUEH

2.5 EMKENEEERN I FEFREEROEM
HEAFY, AUFEMEFHREEERE
FERBEEZR A OHBRKE, ATFNBEREMR
EEERTXWFEWHEE., F,FRFEERKE
5~10 cn AEMWEE X 77%,3 cm HIH 44.47%, [
L.EEEERERR. 1 FERBEITHEANEEM
WEHBAEMK. MBEEKE S cm AR K, X
5.27 mm, 10 cm fEREHMIE B 3 cn £ 2 4,

ERERBERT 3 RAMMAERE, ] BRMB4
HR B A7 (96. 67200, 2 I MR RZ, 3 I B B 2
(43.33%) . FIREEMBERN REFHHIET
WAERBAZM., HPAEREER 2 RERKBER
K (4.52 cm), T 1 SER KB A BEERR .
2.7 RMEEH B PR RN
BARARERL MR EERBACEERY
BRI ERARFE, BT A RS A AERE RS
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Table 4 Effects of different cutting lengths on rooting characters of cuttings and nursery growth of Picea abies

i 1 % 0 A
Arnr ke HEE amsw o owsee o mgx JITL 02T0N nan mbes
CuttirTg with  Cutting Rooting N\o. of Mean 100t Root :ffect— planting.one after planting  after planting
or without length X year in one-year one-year in
terminal bud (em) rate roots lengths index Nursery in Nursery Nursery
GHAES 3 44,.471+6.19b 3.57+0.39c 1.87+0.60a 0.33%+0.09a 5.08%+1.08b 2,05%40.11b 1+£0.00c
Cutting with 5 80.0016.19a 6.0610.57ab 2.25+0.57a 0.69%0.23a 7.85%+3.48ab 2.59+0.09ab 2+0.00b
terminal bud 8 77.80+1.32a 5.574+0.22b 1,274+0.44a 0.35%0.11a 9.3440.63a 5.27%1.60a 2+0.58b
10  77.77+8.50a 7.56+1.64a 1.59%0.53a 0.62%0.28a 11.45%2.11a 3.05%0.15ab 3+0.00a
AT 3 0. 00 0.00 0.00 0.00 — — - -
Cutting without 5 2.22 1.67 1.71 0.24 — — —
terminal bud 8 23.33 6. 83 3.08 1. 07 — — —
RS FHEEEEREERMNENZPRRERMHYBFERKPTMW

Table 5 Effects of different cutting physiological ages on rooting characters of cuttings and nursery growth of Picea abies

i e HERECK EREBE SEHRE (em) REBURIEH " Base diameter Branch numbers
. R Height after . L
Cutting Rooting (/5 Mean root Root effect- lanti ne- after planting  after planting
ages rate No. of roots lengths index p 1ting o one-year one-year
year in Nursery . .
in Nursery in Nursery
1 # one-year old 96.67+10.64a 9.87=+1.45a 2.5940.56a 1,30%0.43ab 20.33%0.31c 3.6410.40a 8+0.57b
2 #& two-year old 86.67+4.69a 9.87%1.03a 3.21+0.78a 1.61£0.55a 17.11%0.92b 4.52+0.65a 5+1.15b
3 i three-year old 43.33%+8.92b 5.534+3.36a 1.75%+1.12a 0.5730.47b 13.714+0.952 3.7630.45a 541.73a
ko6 FRBRHEUABENEMNALBERERNOER
Table 6 Effects of different cutting positions on rooting characters of Picea abies cuttings
RREAL HERFED ERBE &/ R (em) LEEXVET
Cutting position Rooting rate Number of roots Mean root lengths Root effect-index
E# Ak %4 Upper branch 63.3316.81a 8.50%1. 25a 1.70%0. 30a 0.72+0.17a
138 % Lower branch 90, 00+4. 94b 9.4740.71a 2,0240.17a 0.96+0. 10a

EBEHBHER  ARBHRKM RN L.
H 2 ASERAL B I R B AR AR B R, phy AR GR
6)F i, 4% L o FB 4 AR 9 A AR IR B 9000, T L B
ML A 63. 3%, HERAEAR R L EAE 282, BiA&H
AL AERBRA RN T LA, HFEHBRBET
MHMRIFEEMERYEZ T L3, B L3R AR
X F P AR AR R BEAR, M BCAR AR —L8, &
EHEE S KK G .

B 5 it

CEEENRERGT . URERMNEE 6 AF
TR E, AR RN KB, 5~6 44 5 R
MR A EHA ML A B O AR A
DRAREERAR. EMRIAEFITHEHERET,
ISR K 63 5 FEAAR SR FE A , DA ZEAR R R F A
ABif. MABRERKE, KMz ZmEARIDFE
R EREE RAERS AR EZFEE, B, &
FHERNRERIR THEREELY, KM ZZR

3

AHEHAERAE LR, EL2EABMERF
IR A 3805 I 45 T B R f e A AR 1) B, R K08
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HEARMABIRE, AR A NEAERERE
MAERHAER FHEXNEEROEYEHAERE
WRDREER . MALHEKEREAES R
P AEAR

HHEREL T EHEREREEIBAE N
MEEENEZ —, ARFFHEERERK S ESEM
BRKEEFEA S B WFS, AAROEHARFEE
BXMEBEMEENERBEEREEER  ERER
WA, XK R, e ot E R EA RO
PFREMKGMSSER, B EAERES, B
MEARRTEEL.

RN ERNERNEREE, X S5HENTE
R (F B, 2006,2007) R IIE# (K KZE,
1999) B EAZ(E XTI, 200) PHIFHRKBE R A
A AN, N o B R AR b A TS L — R )
iRk = A2 AR A A AR, W R R TR b 3
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HERREEREEZR.TIFERBERMWAERA
— AW HFENBRAREN, A5 HE#EOL

JE R WD T HE A A B R ARG, BORE 2R R R T R (HR
JRF %, 2006), FHBRKENEBRENERFERS
ELR . XEEAKEZGBRTHES, 19993 ik
KR AFHLE.

ABFEESH, BRM = M E P I LI HE
BABRREEREEZR, . BWPHY 1 F4E8H
ERBRETFEEN 1 F4EERE. BAAPTHE
BELTERYURS, EREBET (BWES
1999) . BIRERXIFHAWERIER K, BRHK
FRARBERR FR B, R B ERES TR, &
REBEBRM = | EEREANERKABK 2
EEGEAR. XS5EFBEUIRIBS%,2002) .4
Ra(ABE%,1995) . EA.SEM(FLKS,
1998) Fi#B &, = # (Klelnschmit, 1997) &5 g H A — B,

RMZEERNEEAELEEBNERA #H
i, (B X1 E % (2000) 78 K A ¥ H# A4 W B BE 5T )
HHIAN,IAA 1 ABA WS BMFHEEREERZY
X R IAA R4 R, ABA MK A M, IAA/ABA
B EEABL AT DA SR BV A B AR AR BEh . XX R T
ZRAERFTH—-EHE.

AEABEKGEHRN T ERESEET 1 £
BB, EMNNEKETAEX . XS5EHEYE SBE
RE A % (Dormling & Kellerstram, 1981; Klein-
schmit & Schmidt, 1997; Skroppa & Dietrichson,
1986) — 424 A Jo 4k ] 452 THUAR - T00 0 I s — % M A
FAEKRBRTHEMA, A 5~10 cm MIEEKE
MEKBOEREF. AERNEECHBENEEELRRE
HAlorEzr+2 HrR4eERBTS B R0 EHHF N
HK 8~10 cm AR BB HEM B .
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