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Abstract:[Objective]In order to provide reference for the management of the scion-seed tree nursery of Picea
balfouriana.[Method]In the Shaba National Spruce Germplasm Resources Collection and Preservation
Repository,Taking the 8-year-old Picea balfouriana cutting braches mother tree as the research object,Using a
completely randomized block test,We studied the effects of prune cutting branches of ortets (fusiform pruning,
fusiform pruning+bud picking, fusiform pruning+branch retraction withe different intensities), 6-BA concentration
(0, 300, 600, 1000 mg-L "), and spraying time (before bud germination, 30 days of new shoot growth, and after the
formation of new terminal buds) on the yield of harvestable cutting branches, the quality of cutting branches and
number of winter buds of cutting branches ortets of Picea balfouriana in the current year, The data were analyzed
using SPSS16.0 for analysis of variance, multiple comparisons, and principal component analysis.[Conclusion]
There was no significant difference (P>0.05) in the effect of different concentrations of 6-BA on the length of
harvestable cutting of ortets of Picea balfouriana in the same year, except for the 6-BA concentration x Effect of
treatment time on the diameter of the base of the harvestable cutting and 6-BA concentration of the harvest ortets in
the current year x treatment time x The interaction effect of ortets pruning on the number of winter buds of ortets
for cutting is not significant (P>0.05),The effects of ortets pruning, 6-BA concentration and treatment time on the
diameter of the base of the harvestable cutting, yield of cutting, and number of winter buds of the ortets in the same
year were significantly different (P<0.05), and the ortets pruning also showed significant differences (P<0.05) x 6-
BA concentration, mother tree pruning x 6-BA treatment time, 6-BA treatment time x 6-BA concentration X The
pruning of ortets has a significant interaction effect on the traits such as the diameter, length, and yield of the
harvestable cuttings at the base of the cutting in the current year of the Sichuan spruce harvesting ortets
(P<0.05).Different concentrations of 6-BA can significantly improve the quality, yield, and number of winter buds
of the ortets that can be harvested in the same year; The effect of spraying 6-BA before sprouting and after 30 days
of new shoot growth on promoting the length and diameter of the ortets of harvestable cutting is better than that
after the formation of new top buds.After fusiform pruning and sprouting, the ortets of Picea balfouriana was
sprayed with 300 mg-L-' of 6-BA before sprouting to promote the growth of the diameter and length of the
harvestable cutting base. The diameter and length of the cutting base reached (4.71 £ 1.38) mm and (16.71 £ 4.99)
cm, respectively. The diameter of the cutting base was 0.99 times that of the control (2.37 + 0.48 mm), and the
cutting length was 25.17% higher than the corresponding control (13.35 £ 1.69 cm); Spraying 6-BA with a
concentration of 1000 mg-L!' on the growth of new shoots for 30 days resulted in the highest number of harvested
cuttings and winter buds of the ortets, reaching (123.0 + 7.1) branches plant™! and (348.5 + 89.8) Number plant !,
respectively. After 30 days of new shoot growth, spraying 6-BA on the cutting of trets significantly increased the
number of fusiform pruning (88.6 + 34.8 branches plant ') compared to 28.78% and 31.65% before bud germination
and after the formation of new top buds (P<0.05). The number of winter buds in the ortets (342.2 £ 84.6
Number plant ') was also significantly higher than 17.43% after the formation of new top buds (P<0.05). The
spraying time of 6-BA is crucial for improving the number of cutting and winter buds in the cutting ortets that
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year.The maximum score coefficients for the diameter and length of the base of the cutting ortets in the current year
were 0.534 and 0.538 in principal component 1, and the maximum score coefficients for the number of cutting and
winter buds in principal component 2 were 0.535 and 0.539. The cumulative variance components of principal
component 1 and principal component 2 accounted for 86.64% of the overall variance, which can reflect the majority
of information about the cutting ortets.[Result] After fusiform pruning and bud picking treatment, the ortets of Picea
balfouriana was sprayed with 300 mg-L™! of 6-BA before bud germination. The quality of the ortet cuttings was
significantly improved in the same year, and spraying 1000 mg-L-!' of 6-BA after 30 days of new shoot growth could
increase the yield of the ortets cuttings and the number of winter buds in the same year.

NP Z=AZ (Picea balfourana) N7 98 )5 AR B HL X 0 ATAR T () — AN BREFh, - DA S€64 FIT- 52 (1)3d B fig
JIAE IR - Vi R X PRV 5 Ll b TR RS 8220 A0 (R RIS, AL R, Tz AT T P85 P8R 3
FAHR. FHUFEEE, A X KRBT 29°30'~32°950'N, 93°45'~102°30'E, &3 [ 74 g 3 iy Ll s 4t mH Ak ) 3=
BTN F Y —, BIREE, LHEEMHAMME A FR, R R R R IR AR AR, 6B Ik
BRI . FRRER B R KT IS X i KR . AR K LA N EER/ER (He JR.1993;1985).
VERG LLIRY A A2 (Abies faxoniana) KR A (P. purpurea) JRUGMRARGIE AN TE A2 FA =42
(P. asperata) NEBEF AT (Liu Xlet al.,2006), NPEEAZ1E 10% (Liu XL et al.,1998),
NP ENLAARIX 35825507 (Liu XinLiang,et al.,2004), 724347 X 1 £ EiEMMFIZ — (Li ChenBiao e
t al.,1990) . 1|7z A2 1 [l BUR it AN i AR 1 A g el 38 28 7= ] F R RIS, T B 7= &4, Fhr
R SEAE SRR P 5 R AL (B8R, 2009), LM RE FHEN) EiERRIEER. SRt &
SEPER A KA T T SEAE T, T BN AN TARI S IS 23 52 10%~20% (Hu MH et al.,2008; 2
014; 2016; 2018). FAFIFHBMER RNV AAS . AT KERITCHEEFFI M, AT )70 A2 i FEiEs:
R R SR I R (Hu MH et al.,2022).

BAZ IR TR TCIE R R B B MR B AT R T 2 — CE R #E,1993) , FF A E s REUCIC P 2 1 e i 1
ZUt. LHMEAR, a2 RITETIE T REFFSER SIS, 2008; 2014; 2016; 2018;), {H
SE AT T AN 5 AR K SRR R R DA G, KM AR S A A ARR B d i ELFF4 1 5 AR Kt
I GBS ZE, 2014; 2016; 2018; Ouyang FQ.et al. 2015), HAFIEERFN E 22 (Kleinschmit Jet a
L, 1997; JHfRUEEE, 2002; 2006; TZEHESE, 2006a; #isEL, 2008; BLE MK, 2008;), miZH A
F>15 emPJFF@E B EMEA B, AR MR RBMAT A GHBIISEE, 20165 2018k #5E,
2007a; Jianjun Kanget al.,2015). EEMEEG TN NI A2 12~20em K E AR 255 7)1 B >20cm
<12cm & 83.2% (FZERELE, 2006b), 17Nk FITIZR AL T5k: (42 MR % B2 K T O Tk, (Wang JH,
et al,2007). BRI AL RAERER L% B v KA 26D (FRT WSS, 2007a; #ABHISSE, 2012), LA & otk
AR R TEE, A2 KRR R A RN 242 ToPE RO R R, ™ E 25 = A2 T
AW R R GRIRAESE, 2023)0 PRI AR {36 2 A2 RARBEAR 7E 4108 11 A2 7= 58 22 AT b4 () A 2%, 1o B
SR AE B B IR SRR LR ORFF 2 A2 R ik FE A o ) ). | T4 28 . 2 HI2 BT Re A 3iam
HIN PG A2 TR 3, AR B ZE 0 TR A K AR AR K, B RE I 0 A2 T IR AR 2R B 2E, T8
IRAERER A 2R %, IR E (MBS, 2012; 3KfE4 2023), HiEEE (P. Crasifolia Kom) 2%
TZFAEBTAN BA b33 B SR 3 A B S 2 M I E 25 AKX B (Chen G Heet al.,2007b), BY%Jb3E
Te¥n (Pinus strobus L.) KA 1200 28 et fHGE BB E M ZE R E, HIEEET IR 2 (Michael
A.1978), AFERH BN IENS (P. caribaea Morelet) 25 THAN 55 F5 14 BT 341 ) o A 4 K40 A -
YK E, HEERHEMARRAERZ (Haines R T et al., 1993), TR LIRS A B SIS, 5
o AR E CARRER AR P RFSEGOIRAS s XTI 2o A2 RARRER HEAT I 52 10 88 X8 B 2% 1 R oA B A
BAL T RAEE MBI, KA FRRBHARES T LLEE & M & ek 4E8 (Clai T B Sr C er al.198
500 Jif SUANHR AT RPN 2 A2 RAE ] S [ 7E 7Y F A2 R AR ] B P R BOX FE B HR (5 #E.1993). BA
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SV 22 Tl 2 (T BRI 26 I ZE K AE KA R HEE ] (Henny R T ,1985; Mazzola M et al., 1987; Foeshe
y C G., 1982), WIRIEFAG U1, 7E—@ MR T, EHE K BA IRERWIEHILIENS (Pseudots
uga menziesii) ALK =AS (P. engelmannii). FNEALYS (4. balsamea) MZFHITEAL, JGH 1000 mg- L
BA AR A2 B AEITER (Mazzola M et al,,1987;Kossuth S.V.,1978;Little,1985), BA X5 =
EENERKK B ARG SRR (FR)7 S, 2007b), BA BERIBEEFS (P. ponderosa) %645 F2E K
AERER, 8 JH DUE B TR A A 7, g KA KT A, (Michael A.1978). Bt A4
= ) PGB AZ REE B A R & = A &, AR THHd AR AT 4w 5 AR, DA ZE RS BT 72 1Y)
Fefith B GHHBNISEE, 2012; TRERASE, 2023), (HERTANMEALR, 1EH N N LYDIE K 242 Fh i 55058
PG A2 B T RARM, 24T A RIRERE BT BB+ 2 . BA WRBEFNAL IR IR [A] % KA BER £ 2% 7™ 5 A1
R T, WP oA KA R T HE Rt 5 5

1 HFRX BRI

IS HAL T H R A /NS (LD I E R AR 5 2, HhAk 105°51'27"~105° 54' 51" E, 34° 07" 28"~
34° 10' 22" N, ¥#§#k 1560~2019m, EISE 7.2°C, e m iR 32°C, Mo A iR -27°C. E %K
& 800~1012.2 mm, >10°CHIA %A 2480°C. JLAEHH 154d~185d (HHBHISEE, 2021; 534, 2020; %
/R, 2020).

2 KA BLE ik

2.1 RIATRE

ISR 8 AFA NP A B g v KA (SLAEHD Pk RKROUEEAR — 2. T A e
A KA A R BE B RIS A R . RIS R P15 149.9 em “FHH14% 131.2 mm, FRATEE 0.5mx0.50m, %%
HiFiA% 60 cmx60 cmx40 cm .

2.2 R 5HE

2.2.1 R

KH e FENLIX AR5, A8 TR 6 /KT (C1~Ce)+ BA WK 4 /KF (0. 300, 600, 1000 mg-L
1) FI BA ANFEIREEACERRSE] 3 KF (TreZEahar. ToadAE K 30d. T RS ) 1 H (AR5,
4 kN 1A, XA 72 N AREE 288 HK, 3 NIXAILALIE 864 Bk, BERCAMMATATALEE AN (CKD
GRIG T WE 1.

1 IIECHRESRREEE, BA RERMLCIBA &K &R
Table 1: Experimental Design Table for Tree Body Management, BA Concentration, and Treatment Time of Western S

ichuan Spruce Harvesting Mother Tree
6-BA LbFER [H]/6-BA treatment time

Ta BT U (after th

T, % i s a7 (before bud T g A K 30 K(30 da formation of new terminal
BEp£03/Pruning of ortets germination) ys of new shoot growth) OO k())uds)ew o
6-BA JKJEF (6-BA conc 6-BA JKJZ (6-BA conc 6-BA JKJE (6-BA conce
entration) /mgeL! entration) /mgeL! ntration) /mgeLt
% B+ 475 o3 {5 B2 A% T 25 Husiform
Co BT+ R R B BT fusiform p 300 600 1000 300 600 1000 300 600 1000

runing+bud picking

Co & BT +{R BB Jeim 1/3 A i/fusifor
m pruning+Cut off 1/3 of the reserved 300 600 1000 300 600 1000 300 600 1000
branch apex

Cs & B+ B i sty 1/2 #si/fusifor
m pruning+Cut off 1/2 of the reserved 300 600 1000 300 600 1000 300 600 1000
branch apex

Co & B+ B sty 2/3 i si/fusifor
m pruning+Cut off 2/3 of the reserved 300 600 1000 300 600 1000 300 600 1000
branch apex

Cs f&84/5(fusiform pruning) 300 600 1000 300 600 1000 300 600 1000
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Ce X HR/ICK 300 600 1000 300 600 1000 300 600 1000
C(F+p) & B+ B3 A/ BE A T 2 ffusiform  pruning+bud picking, C,1&EY+{# 5kt 1/3 #idwi/fusiform pruning+Cut off 1/3 of the reserved branch
apex,Ca(f+1/2) & B+ B B S i 1/2 A% ffusiform pruning+Cut off 1/2 of the reserved branch apex, Cq(f+2/3)1&BY+{RF A5 2/3 #idi/fusiform pr
uning+Cut off 2/3 of the reserved branch apex, Cs(f)f&8 fusiform pruning, CeXfH Cs(CK): Ty ZEHiZhHi (before bud germination), T, ¥4 K 30
K(30 days of new shoot growth), Ts¥iTii2 /¥ )5 (after the formation of new terminal buds).

2.2.2 RWTVE

ZEVABNRT SE )| P A2 RAEERERMEET (M 4 A 15 H~4 A 22 H), BIgi%EH#E5] (fusiform prunin
g), ERJ R sy bR i 5SE, B N A AR 3 ML, ML 1200, B E5H—
EHARS, MEHITRMAN 1200 HRAKRSME FGTEIRAE BTG )1 P8 =42 REE B 4k 22 UL 3 Cy
(f+p) HEBRATA R B A T O — AN 2F, R ETATIEE, Ab3 Co (F+1/3) KRR E AR B A S
1/3 BH, AFE Cy (F+172) KRR ARBE MR i 1/2 AL, AbEE Cy (£+2/3) KRR R B3 Mk Jeim 2/3
B, AP Cs () RBHTYHERAZET], AP Co (CK) AR A MATAIALEE . LRI R, S
AR AR, AN [F A BT it BT 6-BA, BRI BRI BN 3 7k, [EIREI 15~20 K, H T (FE
4H2H.5H14H. 6 7 Hifit. T, (fES A 15H. 6 A7 HM7H 3 Hifijit). Ts ¢(T5 H 30 H.
6 H14 HA17 A 3 HilE)).

23 BHERE S0

2.3.1 HAEAE

ORI EAKESS em ) SRR SR AR N BER SRR AR % . 11 Hh ARk e ARG, R o7 iiF
PR RAARG R, BB B R BEA LI 3 4% )1 T8 A2 KA BER 24 5 ) R A S A B AT BD (Basal D
iameter) CREFE 0.1 mm), #%25K & BL(Branch Leight) CK§# 0.1 em), #2%%i& NB(Number of Branch) (1.
0 %D, i A% NB (Number of winter buds) (& F&2E% NK (Number of kryptoblast)) Cf&
FE1.OASARD), SRAERBER A 27 200 2 BERE S R AR S% B2 2R3 (BR300 A,

2.3.2 BIRGEIH

Kt K H SPSS16.0 #EAT 77 20T (GLM). ZE AL (Duncan®) TR 7. 77270 Al

Xiw = H+p, +a, + B +y, + (aﬂ)jk + (a7)ﬂ + (ﬁ7)/d + (aﬂ7)j/d + &\
e WBHRIME, p NS | KRN, a2 A BHF58 j K ROSAE, By B BIF58 k RUBiAE, v C
FHURNAE, (aB) N AB RN, (ay) 18 AC FNAE, (aBy) iy ABC BBME, &g NBEHLIR % .

3R

3.1 BEHEEY . BA WREERICIEE FXT) | [F8 A2 R RN L KA & R E R

3.1.1 XSRS ST R A EAE KW

TENMEEREIR: BMEET (F=65.38). 6-BA iRE (F=5.78) FIKLEERT[E] (F=24.98) Xf)IPG A2
RHEBH (C1~Co) MEIRII>S B I EAEMAE EEZR (P>0.05), Bk 6-BA KEEH[H] -
BA WK (F=1.85) XN AZEMEREA BELHIEHSIN (P=0.12>0.05), H 6-BA AbEERT [A] <BER &
By (F=12.06). BA JKJE<BEMEE] (F=8.85). BA IKE>-BA ALBEN [A]<BEMZE] (F=5.58) HHHEEN
T HAER (P<0.05).

#z2: FRLEMN AR ESNYEARELENEREKEMNZELLER

Table 2: Multiple comparisons of the effects of different treatments on the diameter growth of the base of the harvest

able ear strips of the Sichuan spruce harvest mother tree in the same year

BER 287 (Pruning of ortets) 6-BA K J& (concentration) 6-BA KbFEIN [E] (treatment time)
BERH& 8777 =, Different p TS mg L A B b ¥ (7] treat FHAAESER
runing of ortets 12 (BD) mm o (BD) mm ment time (BD) mm
Ci(ftp) 3.56+.27a 0 2.8640.69b T1 3.31+1.38a
Cy(f+1/3) 3.17#H.21c 300 3.19+#.34a T2 3.27+1.33a
Cs(f+1/2) 3.2241.33c 600 3.18+1.33a T 3.07+1.170b
Cy(f+2/3 3.33+1.39%b 1000 3.25+1.20a
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Cs(H 3.24+41.20bc
Cs(CK) 2.73+1.05d

VE: RPBEN CIEHRMEE) , FSETAREANF/NS FREETE P<0.05 2553, TKF. Note: The values in the table are (meanEstandar
d deviation),and those with different lowercase letters in the same column or same row have significant differences in P<0.05, as shown in the fol

lowing table.

Z B WIS R TR, ANFERRAEET 7 N PG 242 KA RER 0 A] R AR S A B A K s i T &) 43
N5, HAp A CONBUREFIN 2%, B EAAEE] (3.56£1.27) mm, 3 E TR Co AL AR (P
<0.05), KbHE Cy Al Cs BER RBAIIEAR ., HERAEE (P>005), HYEES TR C 2
1.98%R11 18.68%, L LLALFE Cov AbFE Caimy, FIVAA—3, Fl2bTE Cs. WFE Cs ALBE Cy ] 4 4F 1] KA
KM HARERANEE (P>0.05), HRKIKEE ST CoH 18.68%. 17.95%F1 16.12%, I KN—3%,
XTI Co NN KA EAA NI/ —28, U8 (2.73£1.05) mm, &FKTHAMLE (P<0.05), A
[F B B 7 SN e A L) P8 A2 REE BB HAR AR K, AR EE C ~ b B Cs 44 B 1] SR AH
ST E MR LA IR T 30.41%. 16.12%- 17.95%. 21.98%. 18.68% (P<<0.05).

300 600 1000 mg L~ ¥R B Ab 2 (1) RARBERS M 1 RAESEIEH B R E & T (0.0mg-L-1) 1) 11.5
4% 11.19%H1 13.64%, HHULRT WL, 6-BA AN[E)HCBEH e ik & (e kR AR BER  E n] R B A K, B
6-BA WA E A EBEAEKEZERAEE (P>0.05), BARFEIKE 6-BA N HAREER; 244 ] R AH LI 5T
HAEKK M ER AR, HEME 6-BA IKERIIINIE T EZ 2 KA (IE 2),

ZEAA BT 6-BA X RARBERS 4 P R AE % 25 B AR AR K I ma R R B 35, Ve B 2B K 30
d, H=#HERAEE, HEYWEES TN EEGENR 6-BA (W% 2).

BERMEET (IZ BT 327D 6-BA I 1 Ah T I 7] o] SR A BB 24 4 W] SR A 2% BE 50 ELAR IR 52 AN =2 L 1)
MRAEE, RFRFEEAEEEZFRZ TR (P<0.05). X AR 2G4 0] A4 5L 5 B AR Ak K i
IS 2 Ci+300 mg L16-BA+T), EARIAF] (4.71+1.38) mm, 5 HAHRN AR (2.37+0.48) mmff] 0.99 fi,
Fal2 C1+600 mg L'6-BA+T; Al C4+1000 mg L'6-BA+T, ) 244 1] A AL B A2 50 WA (4.20£1.79) mm Al

(3.77+1.41) mm. [Ft, FEEBIHRZERZER B, T 2F0ah AT 300 mg L IKRFER) 6-BA ReA 283 m)|
PO AZ KRR Y n RIS B A K, BRI THHE AR e A K.

3.1.2 BERMEEY. BA WREEFIACIRET XTI 8 A2 KRB R B 2R K BE R 1 44T

LT7ZHT, 6-BA WX T A2 RAERER M AE R S K B2 22 e AN 2 (F=2.66, P>0.05) 4h,
REFHEET (F=48.31). BA ACHRFA] (F=43.46). BA WKJZ-BA AHERF[A] (F=43.46). BA AbHE [E] <BEf &
BY (F=43.46), BA IKJE <BIHEEY (F=43.46). BA Kb3I A ><BA K E <BEME BT B LA B E L BAEH (F
=43.46) (P<<0.05)-

= 3: FRLE )| A RESN S F T RERKEE KNS LR

Table 3: Multiple comparisons of the effects of different treatments on the growth of the harvestable panicle le
ngth of the Western Sichuan spruce harvest mother tree in the same year

Wi 85/Pruning of ortets 6-BA %UE_/G-BA con 6-BA JbFESH]/6-BA treatment tim
centration e
R AS A5 BT Different AR A 1 R R K LhEREETE] treatm R OCOR B 2% K E
pruning of ortets K& (BL) om me L (BL) cm ent time (BL) cm
Ci(f+p) 14.03#4.79a 0 11.8443.35b T 13.0745.25a
Ca(f+1/3) 12.4544.99¢ 300 12.7345.35a T2 13.2645.18a
Cs(f+1/2) 12.6945.22¢ 600 12.7744.92a T 12.0444.66b
Ca(f+2/3 12.6745.34c 1000 12.6744.84a
Cs(f) 13.2024.92b
Cs(CK) 11.2044.16d

ZE IR TR, ANFERRHEET 7 AR RE A U B R AR Y E v R A K K, A3 ). &b
L Cs. AbEE Cyv AbHE Cun ABER Co REEBFR M AR B2 5 T3] Co 19 25.27%- 17.86%- 13.3
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0% 13.13%. 11.16%, HAEE C FIBIR BN T, KAELR YT RIEEFKEIAF] (14.0324.79) cm,
S5AEE Cov ALFE Csv AbEE Co FIALEE Cs EA R EZER (P<0.05), HIKZME Cs, HtZ4E C. 4F C
3v J0FE Cyy HORFEBER YFETRFEZKEZRARE (P>0.05). AR REFHZ BT RAERER 45 0] KA %
K M o 35 S A BE € FIAREE Cs, [RONALEE CsBYRR T W R 594, BESM w4 ks, ¥
TR XGE e, BRI ELA R T IR B R R AR AE K, T AR C) FERR TR B R ARTIAE, A A T g
Pegh, A BRI R R 2 5 ) SRAR SR I A K I 2l

6-BA AN [ B T ik 25 12 e R A B A n R AR K L AR, 3004 600 1000 mg L1 B2 AL PR AL B]
B 244 T RS K B R TR O 11.84+5.35 cm) (1) 7.85%- 7.77%K11 7.01%, 6-BA AN [A) ¢ EE ]
KRR JAE T R K E ZR AL E (P>0.05), 600 mg LKA BEE L 300 mg L1 ¥ 5 A1 1000 mg L
LR (P AL ERNE =5 0.31%F1 0.79%.

FEABHATAH R AE K 30d 50 6-BA X )1TE A2 RABBERS G4 ] KA K AL I o 22 e AN 28 (P
>0.05), {HAEIEE T8 A U5 W9 6-BA 1 10.13%1 8.55%. ZFBHsh T AT A 30d JE it 6
-BA BN RAEBER 4 0] KA P K 2 R A EE (P>0.05), {HZ&FEAK 30d 5 6-BA
(I SRS = T S W B AT i 6-BA 19 1.45% (L3 3).

CREIHT, XRABERIR YRR KA KRIFIHEZ Ci+300 mg-L16-BA+T,, HIKEZE Cs+300
mg-L'6-BA+T Al C1+1000 mg-L'6-BA+T,, FHIAKEEHIEE] (16.7124.99) em, (15.9824.59) emFl (14.9
144.54) em, EEHETHINAE (13.354.69) e 25.17%- 19.70%A1 11.69%. {EAZBT+ 2E15 23Rt 1,
TZEH BN AT IE 300 mg-L' WAL 6-BA REREA AL RAEBER M v ALK A AR, MaeE St
SRAEBER A 0] R IR EAR AR, 2 )IPE A2 RAEBER 2 5y 24 4 1] SRAE 2% ot &2 1A R0 P4 it

3.2 BEREET. BA IREEFNE BN ) 7G AL RABE B AL B e

BT ZENHT, BERHMEET (F=346.22). 6-BA IKE (F=17.75). 6-BA AbFEIf[H] (F=135.87) X)IIPG =42
RAEBER A G >5 em b 2650 & I R2 00 22 I8 B 7KF (P<0.05), H 6-BA HKFEE>6-BA AbEERT[H] (F=38.5
0). 6-BA WKFEBERMEE] (F=3.26). BA AbPEM [A]><BERHMEBTA] (F=11.91). 6-BA ALPHIS [H]>6-BA # 5 <BE
PHEEYIE (F=10.63) fA/EREMZZEAEH (P<0.05).

F4: FRELEMN AR RESRN Y EAREERELMN S ELLR
Table 4: Multiple Comparison of the Effects of Different Treatments on the Number of Collectable Panicles of
Picea balfouriana mother tree of cutting scion in the Current Year

. . 6-BA ¥ /6-BA conce 6-BA AbHEAT[A]/6-BA treatment ti
BERME8Y Pruning of ortets {ZU?Z_ AL TR
ntration me
A HE FHEHE N T A
bt A [5] 12 BT Different b ¥ [A] treatm
!NT_IW ' NB % #%1branc mgL? B 4 #k-1branch i jflj NB % #f 1bran
pruning of ortets ent time
hes plant? es plant?! ches plant?
Ci(f+p) 86.5420.1b 0 50.0#15.5¢ T1 68.8436.4b
Ca(f+1/3) 61.1+12.2d 300 72.8431.9b T2 88.6434.8a
Cs(f+1/2) 55.6410.4d 600 72.1433.4b T 67.3124.3b
Ca(f+2/3 40.349.4e 1000 79.9435.3a
Cs(f) 69.3417.6¢
Co(CK) 121.9437.5a

2 Z B, ANFBHAZ BT 7 #0035 B 1)1 0 A2 RAE B 4 A R A& 5, MR Co SRR BER
YRR E RS, BF (121.94837.5) % 41, UHEAREBFKNER D IRLE Cy U8 (40349.4)
& Fkt, BERTXEAEARAATE (P<0.05), A Co RARRFM 24 Al KA S R AL HE Cy 1 2.02 1%,
LB Cs MIALEE Co 9 1.19 F1 1.00 £, 1225 T4 C F1 Cs 1) 40.92%F1 75.90% (P<<0.05); Ab¥H
Cs FIALEE Cy (B RAEBERS YA n] KA SR A T 22 AR E (P>0.05). AFIBIAEET 7 200 )1 78 A2 KARRER
AR T SRAR A ER T KN IFUT IR Co> AT € > AbF Cs> KPR Co> A0 F C> A0 Gy (£ 4). H
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TAEFE Cy KHUH FEBBERAERERG, KD T ORI LA R OB 2740, 4 n R A = 2
b, REBR Co Al Cs AR REAS [FFR BE Yk T SRARBER (R B A 2% b T B b 26 I A ZF 8, [FIREALEE C) RAB)
RIS B FIOR B A 2R 28 b3, ARG BBl 2 N % A [RGB SORECR BB B3 2 K B R 5%
{HZAEHE Cov Csv Co MEBYRRFELLALIR C) 15y, PRl BER 0 REABARE () ZFEAR ZE LU AR EE €y 2, B DAAb3E
Ci YW REEAIERR T Co b, ZELLHARAIL S, B3 m T Cs 1) 24.82%. HIRETE Co by 565 E 2
AW, HEMKREANR, ARTHEMAFFEEEHAK, mHB &S, MERBEK, K2R
SRR TG DRI, BEAE R T4 R A B A ] SR AR AR T SRR e R AR B L B O AR B C
1> BIREXG R A BT+ 45 57 Ab 3L

1000 mg L1 IRFE 6-BA ACFE )TV SAZ RAEBER YT RAEZ M ER 2, BE ST 0. 300, 600 mg !
W 6-BA ZLFRI) 59.80%. 10.00%-. 11.00% (P<<0.05), 300 F1 600 mg LK EF 6-BA AbFH A KA BER 24 45
ACREFHSEERARE (P>0.05), HEWRES T (Ch500455) 5% #7111 45.60%F1 44.20% (P
<0.05), RIANFIRER 6-BA ¥IREA RFE i )1 75 242 RARBER M4 ] RAE SR, {HLL 1000 mg LK
6-BA AbEL R AR E

HREAEK 30d JEIE 6-BA JIIPE ZAZREERER Y n] RAEZ M ERZ, 113 (88.6434.8) % 4571, &
T2 B B R HT T S U5 1 28.78%A11 32.00% (P<<0.05), ZFHHZN FTAIHT T 2 JE 5 it 6-BA 1175
T RAERER YT KA B Z R A RE (P>0.05), (HERZIRTINE 6-BA B HLH 7 28 K 5 S i 6-B
A YRR BE RS 5 2.00%, 520 ) 1 U o AZ RARBEN 2 n R AR T BIE . 6-BA AL 2T A K
30d JE it .

XN 25 A2 RAB B 24 5 ] SR A 2% 7 B 50 ) i il 35 [ 2 5 02 Ce+1000 mg-L'6-BA+T; Al Co+300 mg-L-!
6-BA+T;, HIKJE Cet+600 mg-L'6-BA+T,, 44 ARARMC & /1 & (158.042.8) 4% 441, (158.0439.6)
& LA (155.0241.00 2% k71, HFERRABFAE R UGEAHR ] (62.542.1) 4 #4411 1.53. 1.53 1 1.
48 fi5. EIRAEI Co BABR LI ZM, HENZREA S, AR THEAFFEEE LK, wHB T
Gl s, FEEMES IR, KN ERZ TR . BT C ft B2 B 445 A KA &, C1+1000 mg-L
16-BA+T, 40 & 4 4E A KA B RS IA ] (123.0497.1) 4% #F1, Bk, RAYVEMET+R G, 7
BRSAEK 30d JE Tt R B 6-BA A (i it RAR B AR A& P Nk i 3

3.3 BERMEET. BA IRFEEFE B )G AL KRB BR L A

BFHZET (F=92.06). 6-BA IKFEF (F=26.67). 6-BA ALFRINA] (F=30.00) X} 1178 =42 RARRE & 255

(EHaZE) MM ZERIEEZE KT (P<0.05), B 6-BA AEHRINA]>6-BA W E <RERME BT 8] 32 HAE A 5.3
(P>0.05) 4, 6-BA WKFE>6-BA ALFHI[H] (F=9.84). 6-BA WKFEE<BIMHEET (F=4.13). 6-BA AbFRIN ] <kt
PHEETE] (F=4.14) FEERZEZHERH (P<0.05).
*5: TRALEMIBEEHEEREENLFHERMNS LR
Table 5: Multiple comparisons of the effects of different treatments on the number of winter buds in the ortets

of Picea balfouriana during harvest

YIS - - ST -
FERHE 3 Pruning of ortets 6-BA & /6-BA concentratio 6-BA AbFHIN [A]/6-BA treatment ti
n me
. %8 NB N £ ZF% NB
FERIAS G4 BT Different N A 4 KZEHNB /S i RLFELE R] treat H
i ™ FkINumber I mg L i . A~ #£Number P
pruning of ortets INumber Plant? ment time
ant? lant?
Ci(ftp) 336.0451.3b 0 262.6356.8c T1 326.0367.3a
Ca(f+1/3) 327.9450.6b 300 307.6+63.9b T2 342.2484.6a
Ca(f+1/2) 240.0438.6¢ 600 303.5+73.0b T 291.4475.4b
Ca(f+2/3 233.7444.8c 1000 348.5+89.8a
Cs(f) 343.6+16.7b
Ce(CK) 410.0483.8a
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ANTFBERAE B J7 26 N8 A2 KA RER A R R 22 22 B LU T Rl 40 3 41, WTHRR Co N RBEBER (1)
XEHERZM 1 H, REE AR E m T HALGE (P<0.05), 4FE C. AFE Cp. 463 Cs [T RER
RYEPERAEE (P>0.05), NEFEHIEHM 14, A Cy fAHE Cy BB SR/ 1 4, H—
HERR A ERARE (P>0.05),

300, 600, 1000 mg L1YKFE 6-BA AbFE ) RAEBE A 2F 4000 70l B3 i T4 R (262.6256.8) A~ #4111 17.1
4%. 15.58%- 32.71%, 1000 mg L1 6-BA KCERfRARBIN 425 H e %2, v (348.5+£89.8) A k1, W3
T 300, 600 mg LLIRE 6-BA AL 13.30%F1 14.83%, H. 300 F1 600 mg L1 E 6-BA Kb ) SRAL BRI 4
FRERARE (P>0.05), RFARFIKER 6-BA #AEE SUTIERER A ZEA0 B N, 6-BA HIEER 257
ST FH B R P55 ) 386 110 2 38 5 P

FUHBIRTAERS AR 30d SR 6-BA NG ZAZ KRN A M ERARE (P>0.05), HREET
BRI BUE Wit 6-BA 1) 50.80%11 11.87% (P<<0.05), 6-BA ALFRIN 8] % SR AR RERY 4 ZFEHUR 0 1) K /MK
IR HRAEK 304> ZFAZNET > FF e (R 5).

RER AR 2, AR T N EEBZRENINL . HT 6-BA IREFIACELR 7] — J51H A 28Ut T KA
BEREGE 0] RAEZK B AR, Bk B SRR A RS K B A KTfsE i, R 6-BA AN [AJIR BEFI AL 2
I (AL BB T R 2E (R EBEBRZER B, Te R 6-BA B8 RO 78 2542 RARBER ZE T, AT
6-BA KAbEHREAE B KARBER A U £

LB, AFE T Z R B ENHEZ Cet1000 mg-L16-BA+T,, XZHHIEE] (566.5+6.4) A 571,
THRALEE Co B2k %, AZFHEARME, M RIREN 6-BA B HRIBA R RIER, BT AR Cotl
it TR, WART SRR OB AR AR K, AT C M Co b3S, FEFTRYAE K 30d FHHT T 2
TE 5 9 1000 mg-L16-BA [ ZEE 5 (407.0432.5) AN #£1 1 (425.5+7.8) 4 451, H C1+1000 mg-L
16-BA+T, [ 45 Al R AR A B AR K Bt LU AT, 25 R A2 DUIREE B (1) SRR R 75 S it o

3.4 ERHHHT

SREERF G 4E R AR A (X)) BRAKE (X)), AR (Xa). RERFM & ZEH (Xy) KR
FERFRE RO SEM R A LR, BRAAK R A K mifist E &R . AR e RERM R R, 43
BT, 2 ANMWIEFHERR>1.0 M ERr, R ZE0 & G BT Z 0 &1 86.643%, JLFAF T KAt
WL IR 5 R (R 6).

FTo: ERANM
Table 6: Principal Component Analysis
R0 % ERRORIN T ETHEREY FERT Z TR E %
Compoment Initial Eigenvalues % of Variance Cumulative %
1 1.776 44.408 44.408
2 1.689 42.235 86.643
3 0.295 7.380 94.023
4 0.239 5.977 100.000

TR 1 AR E R YRR EAR (X)) FIFEEKE (X)) ¥ 5 M+ s e ik, i
FFEM, TR 1 PAERR (XD M (X)) IS0 RE 02 0.534 F10.538, [N T RABEER 244 7] %
FEAE ORI R 2, AR E (X)) ACRHERM AR (X WifEHs, BESEH, €15
Ky 2 HEIAE 0 BB, 08 0.535 F10.539, FE AT 2 AN R BRAE XS )1 174 25 A2 SR AR BRGS0 )
BAR RN o

7 RIESWIER RWEFATEREMEFH S RBIER
£ 7: Principal component eigenvector and principal
component score coefficient matrix of mother tree cutting braches
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Jie#e Je iR IR 7 B A AR Rot 7457 Z B FE Compo

ated Component Matrix nent Score Coefficient Matrix

FE R 1 FERGr 2 (Co

A& variable

1 2
(Compoment)  mpoment)
HA KL EH AR i
RKEHELE XiDiameter of the 0.930 -0.079 0.534 -0.033
base branches
m %/\ K 3 X
ORRARTE Xo 0.933 0.055 0.538 0.046
cutting branches length
m %/\ Ay X
PORBEARAGR Xs -0.051 0.925 0.016 0.535
cutting branches number
AR X
AR 0.028 0.928 0.029 0.539

Number of winter buds of ortets

4 &R 51

4.1 BEREEIN) I AR AR R RE. LFHMT W

RERIE BY B0 A R0 1 45 S BEW AR B AR KAVE 2B K, MU Z M TR 3, 7R AR EST
BT WARTZ R, BAREFFME (ERILE, 19955 2003; 20000, bk BEw = 87 a) DLjiE
BHAZ SRS, 1m R AR IR E AORFERMA R R SE G OIRAS . W R RARBER A R S0t 2 5, Hadi%k
FI AR RIS S S SR SRR 248 (B @, 1997). Xt #R rnsh bbas  FEHERS . H A TEHFA S5 34T
SR FEEAG BY S UE % 2E R AR IR ZE R A BB, IR I % B 2581 2F (Haines RJet al.,1993; &IN5, ,
1995; Donald L, 1992), % 3 T-FINF: 4o oF G FIEAL R TR ZE 0 &K B SR B —2 4K (Micha
el A.1978); ETAISEEAEBTHRIF T INEh LA (P. caribaea Morelet) A FHRARES AEH A R, 14 7 ¢
FRIPEAE R (Haines Rl,et al.,1993), BXIMIRKA(P. sylvestris L. YA HAJEI A XL TE BT RE 15 T 42 H MR
2, FREEATHIE S SECH M R4 K (Kossuth S V,1978;Edson J L,1991). @ =2ik47 R E &1
BYRE S 0 B AR b IR R, (04 2% 1) I RE P I RIS, AR T T % % (Clai 1 B SrC,
et al,1985). HlF 2L xUEEY, BRSO IR E, RIEMEE 7 IR T Y A2 8y
A ETEFREW RIS TR T 6cm PR EEMBH K, RINEEIN 7 494 B A2
(RIS, 2007). NI TE s AZZR RERBI G 28 . BB+ 2F A0 3 5 A U i3t T M4 m R K N
FEREAMAEK, HERBRERE, BAZEEINN (BHEISEE, 2012; SkER4%E, 2023). ABFFEA4hE
I AL RBERH 2 9T AL 8 . ST BT+ 28 . ST IS B+ AN [R5 B A DR B A [RI AR S kb 3 s, 2
FE>5 em Bl 2k TR ELAR R K B 3 AN T AL B R SRR BER , iR FAAS BT+ 2 A BRSO R I 0 2, 24 4F
A SRABS LIS A K B3 = T IR 25.27%F0 30.41%. 1T )1 PE = A2 19 AN AT Tk i AR AR %
ERTULATE, (EEHSE, 2007). 12~20cm K EAERZ S 5 H>20cm F1<12em & H 83.2%
CEZERESE, 2006). H 15 em A A S& AT 410 B T F4a B LU ACH G0 2 50, RRAR I (1 AR BLAT 4 5 0 P A0
P, SRS RATIMME (RS, 2007, 180855, 2014; 2016: 2018). #E[EEBIAWEM THiE
BICYIE RFERERE, [FREN PG 2 A2 408 BER 58 FEAZ BY 5 B T-08kD 7 nT i R BB AR I 2F 4, 244 >5 em [ 2%
B N RER A 2R RUE S T AN AT A R R BERS , 50 2% 00BN A SR B BE A 2% 0 4 5 FE R 0 R 208D () 5
BEISRE AR, QMGTHER, ERGR, WA ZE, IR AKE R, R &E KA A
AT i A B () SR AR B ER SR A AR B R A BRI A SR i 22, (ER AR BEAR R i AN iy, 1 EL il o B AR (19 2 R 7
WNEZ AR, HTOUEAREZE TR, AR THHEARAITE 5 K. ) oA S8 R T,
WHEBY BR 9B TS BY J5 B BR IR B R 2R T02F, — 7 91 B AZ BY 0 1 b et ) od Xz e, T BR R BR
AN T3 2 A7 R0 7 Tl s, AR R OR B I 2F B A Sk R A KRR AR K, B2 R i 2 A n R T &
BRI THHEEMRMIE S G AR GASISEE, 2012; 2014; 20165 2018), 1 HERXTHEAN, 2440 RAHK
BEE L, B ZEEUR T AT S B AR A, B A AL iy, 1R A2 AR B E B
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Iz .

4.2 6-BA WREEX )| 2 REEMEFZTR. HE. LFEHRRMH

6-BA X 22 W 2 R BORIRL 25 (K AR K3 (2 2EEH (Henny R J.1985;Mazzola M et al.,1987;
Forshey C G.1982;Chen GH,et al.,2007). BA IREEXN H W ZAZF M E KK E SR FRA X, BR)TESE (2
007) FH 300 mg-L! ] 6-BA &4k 5a AR R T 100, 500 mg-L-1, 1fj 7a 4B 500 mg L1 BT 30
0mg-L'. NPEEAZ 8a A RAEBER I 300, 600, 1000 mg-L-! [{] BA #REA BT R 2 EH AR A KAMH KA
K, 10 BB A BRI B 3G K 236 KRS, WA R E 6-BA R AR B2 & T At 6-BA
FIRFERIA . BA B HIBSEE AN (P. ponderosa) FEA; LRI AEFAEA, 13E T 2K A2 KT 7R Al Ml A
(Michael A.1978), BA XAEHEIAFIALSEWE ZAZM KR BCE IR EAE A, BER T 1t BA FOAERERS, 4
SRR L ZE R LR S A 3 SR T s B ] 6-BA MBI A M B E LR L, HiREX
R, 1000 mg-L' 1) BA ARt bR E A2 FAERMIERH (Mazzola M, et al.,1987), BA AN [RJ¥A B Af KR
IRbn, BEFPARRAE SR RS AAE BA IR NG K, BA WREEHCK, REWEFAERRA RV ZE . I
B, 1€ 8 AL o 2 BT, Fra e S5 6~9 mff) KB (Kossuth S V,1978). AR5 45 R &R,
ANFIHRFER 6-BA AU TE A2 AR BER B 25 R AR KA KA KA B R ER, 1 B )ITE = A2 R
FERERI R 2620 (=5 em) FIBER A& 400G W8 IR, BERITE S BRI A 2R 5B 6-BA IR BE 1S K
BWZ W@, — T IAFERER 6-BA #ReE MR T RAEEE A KK A, B BRI 2 1)
K, M ERIZEEEIN T, BIRAZERBE 2 G, A FEIREE M 6-BA, JLHEIREET) 6-BA A R0
BRZE R B AT AL SR, RPN (RIS 6-BA Ji5 R REERBER 2 A A BB A B 3
TN 6-BA [FREERER . 1000 mg-L' ) BA X RERF A& ZERUM G IR BON B, 535 & T R AR R
WA ZEHT 32.71%, X5 MazzolaM &5 (1987) XJALZEWE ZAZ A 458 — 5.

300, 600 mg L KJEZI 6-BA X1 VE =42 AR BER 440 A] SRAH 5% BEAE KA AR EL 1000 mg-L-! ) 6-
BA . YyEAS BT+ 55 (4 B Mk T00 28 Js it 300 mg- L' f¥) 6-BA X )11 P4 2 A2 AR BFR 24 45 A S A
KRR N B2, B EARMKE SR (4.71£1.38) mmfl (16.7144.99) cm, &3 T HEe 4
Hi. 1000 mg L REER) 6-BA HI T RO 27 5 8 AR 26 1 AR AE 2R TR, 31 P8 5 A2 RAEBE & 2F
Bz . Fik, NS 9E R, R YIS 3+ 2 A0S ZF A s ATt 300 mg L' ¥ 6-BA .
FARHER AR G v RARK R B &, A A T SR A T4 5 A K . W 1000 mg L' () BA, B}
WA %, AHRIES T RN R EEA &,

4.3 BA JCEEEX) A2 KRB AR, BE. £FHNEM

ANFEYME I 6-BA, X TE 242 RAEBER AE n RS E AT KA. BEAAHUE . AR 8UMRE
BRI EFShATAEAE A K 30d WA FRIIRER 6-BA X 4FEM KIS, KEE. BRI %L &
ZERTICI S 5 R B TR E AR AR 2 . 1000 mg-L-! ) 6-BA ARG ZEBHEIRT B ZE K 30d i858 T
RGN, #RE AL )1 P8 A2 RAE B & ZFE R I )1 P A2 RAEBER R FH 97 8 T A% B -+4 2 A B
Je MRS AE K 30d 5T 1000 mg- L ¥R EERT 6-BA, BER M4E A RARZE AR A U8 2 MR B tE, &
EETHISE G W iE 6-BA, tHE T 2E8shATiiiE 6-BA. X 5K BA Xt lgvA 12 A HE 1 45 52401,
FHRA B AR K B KK ER 70 % I MG 1000 mg-L' (1) BA RERSIRTS I 240 1%, KR8
K BA FIRCRIAREAE (RS, 2007).

NP A2 RAEBEAS 0 A R ARG I ELAR . R AR B 2 5 M R A RS 24 4 T R A 2% o == 1) DG B R 7
G AR, AR IR A 200 RAERER 2 4F n] SRAR A% 7= S A0 T P 2 R ke 3 A E

AT R AT TS B S 2 IR R R B 14, TEZF U0 AT FrRSAE 30d. BTHEE
TE B i 300 600, 1000 mg-L- i EE 1) 6-BA Xf 1| V8 2= AZ RAREE 5 ] RARK BL g M B BERE AR
Fsgm, ARBET N (B, 6-BA MIAFEH 720 GRS ZEFFERSS, Az DI
BWERSE 6-BA MECILIEA, BEAERY . RREMOELE . A RIS BER T RAR A 5 AR 196 & DL A AR
PR )1 P A2 R AR B AR K i S AN = B S A Rt — P g . R 2 FRAse, ARt adh
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& H AL KA B A B4

54w

NG ZAZ RFERER 9 TAS BY J5 1 B (R BB AR T ZE, 80 7 A5t PN 38 XU e A T AL %, A R
TSR REARS 2 4 A R B A I A AR G, S n R ARG R B KRS &1, A TR 4 A 40 1 )
A AEIREEN 6-BA #REA BUEHERFERER - nRAR L K FE R B AR, R R RIBRER 4 2R 4
B, (RRERREE R B RS, I RRR A SO N BE VA B I B K, mIREE 6-BA G IS REA
ARG MER s 6-BA ACERMF (A1 AEH SC8E, ZEIASRT AT A K 30d AFACR LB T UG . )]
VG 2 A2 RAR B 1 B FEAS BT A R 08 B R 25 T2 I T 2R B sh A it 300 mg-L' (¥) 6-BA g & $E @ 44wl
SRHAT R, HiYAEK 30d it 1000 mg- L () 6-BA RESRE i REM 24 45 ] SRARAE = B (0 RER & 250

S R
WRT R, EZE0E, 5K 57 ), 55 2007a. tH 7 242 AR 0 7 IR AT 70 3 (], Ll AR AR 22 274 (AR R 272 ),(04):650-653.
(CHEN G H, WANG J H, ZHANG S G, et al. 2007a,Current situation and stress of research on spruce cutting orchard on the
world. Journal of Shandong Agricultural University (Natural Science), 38(4):650-654. [in Chinese 1) i) ¥ 400K, 5K 57 10,
& 2007b A BTRI A K I i = A2 1 o A K R B IR 0] M0l B8 98,20(03):375-380.
(Chen G H, Yang H Q, Zhang S G, et al. 2007b. Effects of Pruning and Growth Regulators on the Bud Growth and
Development of Picea crassifolia Seedlings. Forest Research, 20(3):375-380 [in Chinese ] )
BB B 5Ky T, £, 55.2009.3 Bl ZAZ I AEARREPE I WETE )], PUALAR £ B2 2741, 24(06):59-61.
(DUN C H,ZHANG S G,WANG J H,et al.2009,Rooting capability of twigs of three spruce species.Journal of Northwest
Forestry University,24(06):59-61. [in Chinese ])
1A %A= 1993 H SRR M. AR DU 1A R H ik, 39.
(He J R. 1993. Dendrology in Ganzi.Chengdu: Sichuan Science and Technology Press, 39. [in Chinese] )
BHEH S, TR, 5 2 5,55 . 2008 BRI 25 A2 4l B BORWE T [J]. R MRl RH%,36(04):20-24.
(HU M H, ZHANG S Z, MA J.W,et al.2008,Cutting propagation techniques of Picea abies (L) Karst.Shanxi Forestry Science
Technol, (4) :20-24. [in Chinese])
BN, WRRH 57 B, 5115, 55 20 14. BN = A2 S AE AR 2 R 7t 70 5 2R AR 0 18 R SR PRI FE[T] M0l FH2,50(02):42-49.
(HU M H, OUYANG F Q, JTA Z R,et al.2014, Factors affecting rooting of Picea abies shoot cuttings and individual selection
with high rooting ability. Scienta Silvae Sinicae, 50(2):42-49. [in Chinese ])
WAl P, R H 7 7, B B, 5. 2011 8. R B Z A2 4 A AR T HE FE )] 48 85 MRAL AT 7T,1(01):20-29.
(HU M H, OUYANG F Q, JIA Z R,et al.2018,Research progress of cutting reproduction technology of Picea in China. Journal
of Temperate Forestry Research,1(1):20-29. [in Chinese ])
A P, R H 57 7, B B, 5. 20 16 AN R ZR SR L Q2 IR KRN 25 A2 34 i B B VP (0] ML AR 2287 7E,29(06):919-925.
(HU M H, OUYANG F Q, JIA Z R,et al.2016,Quality evaluation Norway Spruce cuttings with different types and
lengths.Forest Research,29(6):919-925. [in Chinese ])
BB, SRR, i, A 2012 45 2 AL BRI VG 242 RARBER AR ARG 7 B 5 SR A S R (] AR b Mol oK 2722
$1%,4(03):8-10,40.
(HUM H, ZHANG S Z, MA J W, et al.2012,Effects of bud removal on the growth of scion mother trees of Picea balfouriana
and quantity and quality of cuttings[J]. Journal of Northeast Forestry University.40(3):8-10,40. [in Chinese])
BB, 5 T, R AF. 2022, H AT R To bk 28 1 el R SR 506 S0 U R T5C 75 B A PR ey SSZ [0 AR SbR M R 2 241
44(1):9-18.
(HuMH, Lv X, Wu CY, et al.2022. Response of cone yield in clonal seed orchard of Larix kaempferi to long-term
nitrogen,phosphorus and potassium formula fertilization[J].Journal of Beijing Forestry University,44(1):9—18. [in Chinese] )
AR, W, GRRE, FF.2009. KU A2 T ARV BT T[] P ALK BE A4, 24(05):70-73,105.
(RootingCapabilityofTwigsofPiceaabies )
RN R M A, 520061 98 L 1 BN TR R A B S 42 1 [0]. A28 # 4k, 6(02):542-551.
(LiuXL,MaQY, Yang D S,et al. 2006. Studies on root biomass and productivity in dominant plantation populations in the
mountainous land in Western Sichuan. Acta Ecologica Sinica, 26(2): 542-551. [in Chinese] )
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KPR, fd AW, A, 551998 1174 A2 N TARFIRESE - U2 0 T2 (0] DU NN ARE M, 19(02):17-24.
(LiuXL,SuYM, Xiang CH, et al. 1998. Researches on competitive laws of artificial Picea balfouriana forestry population
of West Sichuan. Journal of Sichuan Forestry Science&Technology, 19(2):14-21. [in Chinese] )

XIPSE, f5PABE, XIS, %5.2004. )1 7 & AR XN TARAE 2210 7 — N TR X 54325000 N IAolk R, 25(1):1-

(LiuXL,SuYM, Liu SR, et al. 2001. Studies of ecology of plantation in alpine forest areas of western Sichan: division and
classification of plantation. Journal of Sichuan Forestry Science and Technology, 25(1): 1-9. [in Chinese] )

2R )%. 1990 VU NN AR A ZSHIEFE M SRR : DU B B HE et

(Li C B. 1990. Ecological study on forests in Sichuan. Chengdu: Sichuan Science and Technology Press. [in Chinese] )

2T K 2014 )11 76 A2 5 AR 40 M R 2 ZE WLERAIF 52 [D]. AL 5 Hh = Mol AL 22 50T 7 B 1 18 3.

(LI Q F.2014.Reseache mechanism of early somatic embryogenesis in picea balfouriana.BeiJing,Doctoral Thesis of the
Chinese Academy of Forestry Sciences. [in Chinese ])

513, BN, 2020. H A A Ao [ 5 SRR A ST DR o 220 B3 B TEC B R S P ) JS2 [0, 70 B PR M R 2 224 (B AR B o
Jii),40(06):6-11.

(Lv X, Hu M H. Response of Seed Characteristics of Seed-bearing Mother Plant of Larix kaempferi Seed Orchard to Nitrogen,
Phosphorus and Potassium Proportional Fertilization. Journal of Southwest Forestry University(Natural Science), 2020, 40(6):6-11.

[in Chinese] )
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