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Table 1 Homone experment designsof hardwvood cutting of Picea crassif olia
/mg- kg Y /h /mg- kg Y /h
Homone Honnttzgﬁoor?gcen- T retment Homone Hormtcr)gﬁoor?:cen- T retarment
ABT1 500 Q 008 3 NAA 500 1
ABT1 200 1 NAA 200 3
ABT1 100 3 NAA+ BA 200+ 200 1
BA 1000 Q 008 3 ABT1+ BA 200+ 200 1
BA 500 1 ABT1+ NAA 200+ 200 1
BA 200 3 (CK) W ater 24
NAA 1000 Q 008 3
15 CH:CN -25% CH#OH-60% H:0 ( ),
3 HsPO: pH= 3 5 :Q 7mL /Mmin;
W aters 244 UV 254 imx Q 1AUFS
", (3) L u-
Bonkapak Phenyl (Q 4 an x 30 an); : 35%
CH:OH-65% H:0 ( ), HsPOs4 pH=
(1) (GA ) 45  :10mL/Mmin UV 254 nmx Q 1
(AA) (ABA) AUFS
Novapak Cis (Q 4 an x 15 an); : 40% (4) : Sug-
CHOH-15% CH:CN-45% HO ( ) ar-pak-1(Q 65 anx 30 an); ‘HO; Q7
HsPOs pH = 4 :Q 7 mL/Mmin; mL /min; ‘RI14x ; : 90
Uv 254 mx Q 1AUFS 16
(2) (2) (zR) :
(IPA) ; AS (1
Vovapak Cis (Q 4 an x 15 an); : 40%



[12] . 3
= ( x Y/ 3 ,  200mg/kg BA 3
h
2 ' °
21 ,  500mg/kg NAA 1h
2 2 , Q 31,5 0%,1 3 22 an,
(P< Q 01),
2
Table 2 A nalysisof variance of rooting charactersof hardvood cuttings of Picea crassif olia
Experiment e?f%g:- Rooting Hyponastic Bud break M ean root- M ean root L ength Basal rot
treatment index rate root rate rate number length sum rate
Homone effect 4 19 5 43 119 334 4 30 501 4 16 1 47
Ageof theortets 4 23 82 30 3 96 11 51 6 18 9 55 Q 96 47 74
Branch types 6 45 357 8 64 3 56 6 00 6 92 6 45 6 49
Cutting position 44 08 26 79 3 14 Q 01 Q 01 Q 08 44 08 291
* Q 01< P< Q 05 AN Q 001< P< Q 01 , Kok P< Q 001
, * P< Q 05

Note * denote significant difference at @ 01< P< Q 05 level, * * denote significant difference at @ 001< P< Q 01 level, * * * denote
extramely significant difference at P< Q 001 level,N S denote insignificant difference

3
Table 3 Effectsof different homone treatmentson rooting charactersof cuttings of Picea crassif olia

Experiment treatment

Y S /an Jon /% /%
(mg- kg Y Root_ Rooting M ean M ean L ength Basal Bud break
Homone Homone  Treament effect rate root root am rot rate
mncen- tme index num ber length rate
trations
BA 200 3h 6 26a 28 4 abc 77a 2 8 bed 125 03 a 37 0e 51 1abc
ABT1+ BA 200+ 200 1h 65la 34 4ab 5 1 abed 38ab 130 13 a 324e 70 8a
NAA+ BA 200+ 200 1h 78la 30 5abe 5 0 abed 48a 156 17 a 50 7 cde 34 5 bed
BA 1000 30s 533a 36 lab 70ab 2 9 abed 103 6 a 53 2 cde 37 5 bed
ABT1+ NAA 200+ 200 1h 4 95 ab 15 1 bed 84a 443 98 93 ab 83 3hc 52 4 abc
ABT1 100 3h 4 63 abc 27 1 abc 3 8 bed 3 3ahc 92 53 ahc 21 1e 10 0d
ABT1 200 1h 4 39 ahc 382a 5 7 abc 2 5 bede 87 2 abcd 322e 49 7 abe
BA 500 1h 3 99 abed 35 9ab 3 97 bed 2 6 bede 79 7 abed 46 9 de 60 5 ab
NAA 200 3h 1 01 bed 8 6cd 30cd 1 3de 17 07 bed 93 3ab 53 3 abc
ABT1 500 30s Q 77 bed 10 1cd 24cd 1 4 cde 15 27 bed 71 6 bed 53 3 abc
NAA 1000 30s Q50 cd 50d 17d Q7e 10 23 cd 83 8he 51 1abc
NAA 500 1h 018d 17d 13d Q0 9de 367d 91 7a 237cd
CK 0 24h 031d 50d 13d Q3f 22 00 bed 343e 35 2 bed

. (P< Q 05) 4 6
Note The sane colume dataw ith different letter are significant different at Q 05 in Tukey's studentized range(HD) test Table 4 and table 6 are the sane
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Table 4 Effectsof different ageson rooting charactersof cuttings of Picea crassif olia
/ /% /am /an /%
A geof the Root effect- Rooting M ean root- M ean root L ength Basal rot
ortets index rate num ber length sum rate
5 179b 27b 38a 16lab 17. 8 a 46 7b
7 569a 33a 50a 309a 56 9a 60 0b
12 Ob Ob 0b Q0b Oa 9 7 a
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Fig. | Effect of ortet age on content of phenolic
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Fig. 2 Effect of ortct age on content of phenolic
compound in needles
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Table 5 Endogenesis homone contents of needles and branchesof different ortet agesof Picea crassif olia ug/kg
/
M aterial Age z ZR IPA GA3 BA ABA Z/AA
N eedles 45 3 100 1 40 9 254 6 50 8 - Q 89
156 6 212 3 84 6 198 2 45 2 17 3 46
40 6 99 4 449 2 102 5 - -
12 13 3 14Q 7 157 169 3 164 3 9 Q 08
Branches 5 140 6 255 9 53 8 342 8 88 5 3 167
839 119 3 89 9 222 8 84 1 - Q 95
49 1 232 112 435 7 276 1 12 4 Q18
12 - 165 4 - 302 2 204 1 47 0
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Table 6 Effectsof different cutting positionson rooting charactersof cuttings of Picea crassif olia
R o M o L h/(m /%
Cutting ooting _ ean root engt
U pper branch 13 31b 35b 8 3a 4 79a 266 3 b 40 a
L ower branch 28 47 a 68 b 81la 512a 569 5 a 25a
3 1
1) 200mg/kg BA 3 e,
h 6 26,
77 37, 0% 4)
2) [14] [15-16]
(7] [17] (3]
[8] [5]
7 [3.8]
3) [18-19]
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Research of hormone, age and position effect of
hardw ood cutting in Picea crassif olia Kom
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Abstract: In order to understand the techniquesof cutting propagation and physiological and biochem i-
cal basisfor hardwood cutting of Picea crassif olia Kom, by cutting method in auto-interval mist systen to-
gether w ith some treatments, the rooting ability of different ortet ages, different cutting positions, different
branch types, different hormones, some rooting indexes such as rooting ratio, rooting quantity and root
length were investigated The endogenous hormones contents, including IAA, ABA, GAs and Z, phenol
compounds and sugar compound,w eremeasured using HPL C. T he result obtained by the experiment indi-
cated that the rooting ratio of seven-year-old ortetw as higher than that of tw elve-year-old T he rooting ef-
fect of cuttingsfrom first-order lateral branchesw as better than that of cuttings from second -order lateral
branches, and their rooting effect both w ere better than apical shoots The rooting ratio of hardvood w as
increased by plant hormone treatment, eecially treated by BA 250mg/kg 3 hours The contentsof AA,
ABA , GAs and Z, phenol compounds and sugar compound aswell as the ratio of AA to ABA, AA to Z
from different cutting typesw ere correlated w ith the rooting ratio. Hydroxyl benzoate acid and catechol
acid perhaps had some restraining functions T risaccharide content increased but glucose content decreased
w ith the aging of mother-plants W hile the higher-leveled content of Z, ZR ocontributed to produce more
roots, AA had no any promoting function to cuttings rooting IPA als can probably control cuttings root-
ing Single homone had no obvious effect on the rooting of hardwood cutting of Picea crassif olia

Key words Picea crassif olia Kom; hardwood cutting; homrmone effect; age effect; position effect



