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Promote Germination Technology of Cunninghamia lanceolata Tutting Trchard by Tense
Tlanting and Tending Tursery Stock
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Abstract: In order to promote the sprout yield of Cunninghamia lanceolata clones ‘Liu 229 and Xishan‘9122’in the two clonal panicle garden, the
Ly (3*) orthogonal test was used to screen out the high yield combinations that could increase the yield of sprout strips from the three factors of bar
pressure, planting depth and planting spacing, and the effects of the three factors on the yield of sprout strip were analyzed.. The results showed that
the highest yield combination was that the stalk and the ground were 20 ~ 30 degrees, the planting depth was 1 to 2 cm, and the spacing between
planting was 30 cmx30 cm. Under this combination,‘Liu229’can produce more qualified sprouts than‘Xishan 9122°,the effective germination of the
Cunninghamia lanceolata (length of 6cm and no obvious crown deviation) can reach 45axis per tree or more, the effective sprouting yield per hectare
can reach 3.9 million or more, which is suitable for increasing the yield of the sprout of the Cunninghamia lanceolata cutting orchard.

Key words: Cunninghamia lanceolata; Cutting orchard; Degree of bending nursery stock; Planting depth; Planting density

F27K Cunninghamia lanceolata A& E A R — , PICAEAACEREE | APRHTCH S J7 TR A B A T34,
P, Wz R TR . RE I, REREANRL RBIEZE, SRR AY), $
BUREESVETAAS, QORISR T BN AR W ARSI T B0 A RS AR PR, 5%
SEATEERAMELL, OISR E AR N EAN S, B AR, TS EA R B
TR, Jetk ST 7 S A TR AR BRI R MR R T . BARFHRVE AR B e S R —,

FSHHEA: 2019-03-17; fEEIEHA: 2019-07-28
ESWMAB: MRS SBARIF LT E (FHEBEE 2016011201 )
EE®IMY: e, TR, Bit, NEHRPEB ARV ; E-mail: 690704326@qq.com.



5 e, G5 HACHIKAZACREER e BB SE 83

P R AR (e B BOAREATHA 8P~ 500, T SR BV A T AR BB R . TR A TR EAIR, RIS
FHOSRIE B SR S 26D, RO & B (28 S AR S 0 T B A A R BRI i 4 = B LA R
o WNEAHHGEMTEBL, BRI SR BN RARS, ERAEMEE ., SERE. Ml
WIEE RF . MR M. kb RSN EY . SRS T B A AR . TGRS A ] - R
B RO AZATCNE 2 R 80 . BT SEE AN, 2SR RIS B AZ AR IO 2 SR A1 B 5%
P S HARH SN 2, ERHF I R R ) S AN 2 RV DL LA D SR S AZ A R BRI B 5
PR, H24 ZFhD R I AEAER , & A E N SR B B B BB, Sl AR AR | E MR
FiEIRE =AN P SR AR EAE R =y, w2 R AR BRI BB 257 i . AR SCR IR ZE T
T3 2 MR RNEASIAIR A R T /AT, e M EATRREE | EAE TR . R R E = A R R SRS, R =
AR B SR B R E R B T AT, DU A ACRAER 82 7 e Pkl .

1 ﬁ&%ﬁﬁb%ﬁi§%

I PRIERAEEEEIEFE, — BRI BRI . SRR BT . RN (30°LUTF ) |
HER A7) RIS MR AR AR T MO B 7 B2 R B R 3E L, 110°217 E, 25°18' N, JRMEHHT I IE 2R XU 4
AR, R FE, SRR 150 m 2247, 24ETeFE I 300 d 2245, AF-FHR 19°C, A-FHROKE 1900 mm,
IRIH IR, FIERZOENE L, FEEEY 50 ecm, pH b 6.5 24, £ A5 IR, HKEY, 7642
AR RAE I ) ek ZEK

2 MBETTE

2.1 MR
BRI AR B ARIEA PN R, 205000 M 229° A CPELL 91227 o BERREACAAEEARTTAROLEL
FURITEATE N, A VAT, KANY2), BE 40~ 50 cm, £442 1 om 245
22 RWHE
22,1 RAEEEM K ER A AERRER R, BT ERRAR, B, Rk 0.5% M BRI O T
— R EACRE T %, AR T4, PRERIR R AT, PRV LA, mER SRR . T 2016
SE 3 TR R SR, B e R EERRSE — 8D, BRI ES—Hh 2 ~ 3 em, FRIER RIS 170 X e,
PREFE A SHRET, WIS TR R 10 cm JEH+, BRUGEEEK, FHEIF KR S M TR,
222 ERRBFERE  RECRHIERRE T, WAOEAEE (A) | EEERE (B) . FMEEFE (C) =Fb
R X S8, SRR 3K, Bk 1, KFnlEH Ly (3*) IEARR 7 ik ikit .
¥ Ml 229" AL P 9122 BIANSHRHIE Ly (3%) 1IEASIRIR 71250 & K ZoK Pt HER B, Bk
#2, D ERIEE 3 Ik, BAEE M S0 vk, et Sy, e, Rt , AN
PRI, HAEEAS 3 AN HWN, & 28 B BERAR SRR L 0P 255 i B 19 3 AR, RIS
T BRI BERR A TIERT, XA i B BERR P AR A T4 M

*1 EXRBREERRSKT
Table | Factor and level table of orthogonal test

KFdw S A B/ cm C/ (cmx cm)
K1 AEF (A WHHLLE1~2 (B)) 30x30 (Cy)
K2 ZEFF S B 200~ 30° (A,) WHHLIE 3~4 (By) 4030 (C,)
K- 3 B EEME (As) WHGHELLE 5~6 (B;) 50x30 (C;)

223 RRHBELRIT 2017 4F 3 A S AXPREER ARSI — K4, ZORYUFN L, HBURSTA %
RSB, BRI 25 ZE AR X BRI L R i . S SRR, RS 6 cm DL 1
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H HICH A e A, AR = A — SRR BT ARSITHR A 5% 5 P50 LU AN A B R BERR AR AR T 5
RIS B SR AP P S i

£2 Lo (3" EXRWEIT
Table 2 Orthogonal test design table

ALESS A B C GSEiE ey A B C
1 A B, C, 6 A B, C
2 A B, C, 7 A, B, C,
3 A, B, Cs 8 A, B, C
4 A, B, C 9 A, B, Cs
5 As B, Cs

224 REHIELH  RH IBM SPSS Statistics 24 FXF #2297 Al ‘WLl 9122 PN R IEAS RIS T340
Yo A TARZE AR 25004 o

3 HXR500

31 AREIREEEERBIRIAETE

PSSR S SR AARARI o LRI 2 SR 0, AR . R R IR A, X AR B A
R S B R, SRR 0 S PR B A A =i A S AN 3% 3.

B 3 OIEL, 78 M 229° A VI 9122 PiNhARY, FFERIA S 7 s e, Hd 229’
B S (AR 47.620.71 550K, FEBSMBCH 396.66 1 55 hm?) TEX—HA TSR T VELl 91227 B4
PR (MR 43.243.08 504K, PREISEECR 360 J4-hm™) o EEFRE, R Pl 91220 =AEE M
150 BREA A2 EAE 9 000 45LL BB TFRomfisk 8 000 224789 ‘W 229° , {H Va1l 9122 BRSSO, HAmEAYHY
St , AR AT B SRR ZEARTER , A S B S FARIFITEET, X BT R EEAR,
‘Wi 2297 HCVEIL 91227 BEFEARE SRS SR, TERBEIEEB I EA R WAh, TEEAIRE, Bk
EHEE A S A A RSB I 8L, IS 3 thA A 4 BRI E R, (HEAE= I &%
WA 3T HS 4, PRI BEEE B SAZ AR BRI A F 28 OB ot i) R AR

*3 TRAAMELTRRER

Table 3 Orthogonal test results of different combinations

., i 229° B P 9122°
WS v ek SRl Ok | Y SR e 9l i i)
1 19.6+1.53 163.33 1 18.5+£1.23 154.16
2 12.6+1.90 105.00 2 8.9+3.84 74.16
3 39.243.15 261.33 3 36.8+7.38 245.34
4 33.54+4.69 372.22 4 29.0+0.85 322.22
5 28.542.27 190.00 5 29.7+2.86 198.00
6 14.4+1.15 205.72 6 11.8+3.00 168.58
7 47.6+0.71 396.66 7 43.2+3.08 360.00
8 23.44+8.58 260.00 8 25.34+2.13 281.11
9 7.1£3.07 47.34 9 4.242.18 28.00

3.2 FRIEZENRESH

F IR ZE AR E ARG LS A T2 R 4. 7ER 4 b, PiINARE], KWE A P K EERKHN K,
WEB P KERANK, WECHKE ‘W1229° mAKHK, (798) , “VEILI9122" HKAK; (70.7) ,
B FES TR, BB ER: W 229" R ABICy,  “VHIL 91227 R AB\Cyo FIIAIRIZETHINY R EL2EAT
XFEERIN, PSR R B 5 P8 & R R 12 RN 2R R . A > B > C

e 5 hIE A FIKE B R EEEWERES A4 Ay, By, {HREZE C 1R C BRI 2IHEA C,
5, 8 CEGAEE R FERE T G, KB ATl FE R AL A ABCy, RIS ZFERIE) R {E#
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FIRPHCRTRL, PR R B A B0 2R A5 R R RN OB . A > C > Bo
R4 HMAZTHRTEEREMARE S

Table 4 Orthogonal polar difference analysis between different factors affecting the average number of coppice shoot

T ‘i 229° FG1l) 9122

3P A B C A B C
K, 34.1 90.5 71.3 249 84.7 66.1
K, 1203 75.2 79.8 109.0 71.0 70.6
Ks 715 60.2 74.8 73.5 51.7 70.7
R 86.2 30.3 8.5 84.1 33.0 46
FSESEU A>B>C A>B>C

BALR & A, B, C, A, B, Cs

®5 BMEAHFHARERERRES T

Table 5 Orthogonal polar difference analysis between different factors affecting the number of coppice shoot

- Wil 229° Il 9122
3R A B C A B C
K, 358.05 792.38 837.93 270.73 726.57 771.90
K, 1030.22 626.33 665.00 927.56 600.61 588.34
K; 613.33 582.89 498.66 633.27 504.39 47133
R 672.17 251.39 339.26 656.82 222.18 300.57
RFEEK A>C>B A>C>B
S Ay B C A, B, C

3.3 AEIEREMAFENH

R T RNERS RIS LS Rte— 5 0T, FORZE AT LS R TIIE, R SPSS A ix IEAS IR B4 i1 T
FES. 6. F T, WI229° F PN 9122 WA RBE SO P EFFER C > B> A, kIR
Tr 25T IR , P ARGER /NS BH 12 6 26 457 A el 22, DRHE TR R ) s [R5 IR IR A > B > C,
X A AR ZE T A5 SRR . A W 229 HRIAIEE A B F=293.319, P=0.003 <0.01; X% B i) F=36.033,
P=0.027<0.05; [KZ C i) F=2.865, P=0.259 >0.05, XFKHHTE ‘Wil 229" MIERZIAL Y, K A RHATRZE R
PR, WE B HRABL R RS, WE C XHRIL RIS AR E; 6 VUl 9122° HRE A 1)
F=185.613, P=0.005<0.01; X2 B ) F=28.622, P=0.034<0.05; P2 C i) F=0.719, P=0.582>0.05, X[t
FHHLE VEIL 91227 SHARMIERSRI, E A SHARZH R, W B SHRRL RA g, W
2 C AR R AR B2

&6 T ‘41229 MAFRBKFEHHEIRERBRSGESH
Table 6 Variance Analysis of Different Factors Affecting the Average Number of coppice shoot of ‘Liu 229’

A SRR “FJ Al A E ¥ F{E P {E
A 1245.627 2 622.813 293.319 0.003
B 153.020 2 76.510 36.033 0.027
C 12.167 2 6.083 2.865 0.259

iR 4.247 2 2.123

Hit 1415.060 8

®7 W EWL 9122 HBFRBEKFHHIRIERREHNSESHT
Table 7 Variance Analysis of Different Factors Affecting the Average Number of coppice shoot of *Xishan 9122’

Ap SRR P HHE ¥J5 F{A P{A
A 1188.336 2 594.168 185.613 0.005
B 183.242 2 91.621 28.622 0.034
C 4.602 2 2301 0.719 0.582

R 6.402 2 3.201

it 1382.582 8

HFE -, F9oFH, TR ‘H299° HEE A GY F=84.595, P=0.012<0.05, K2 C B F=21.238, P=0.045
<0.05, FIER 2 A AR C FEEAIB A RIS R SR VUl 9122 H{UA K ZFE A B F=39.400,
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P=0.025<0.05, I Az T E .
%8 W W) 220 FAFHEKFEEEENGSESH

Table 8 Variance analysis of different factors affecting the number of sprouts per hectare of ‘Liu 229’

A5 SR PRI A ¥J5 F1{H P B
A 76 828.287 2 38 414.144 84.959 0.012
B 8 158.159 2 4079.080 9.022 0.100
C 19 205.702 2 9 602.851 21.238 0.045
"2 904.300 2 452.150

Bt 550 697.199 9

*9 W ‘fL 9122 BAWFAEHTERRENAES

Table 9 Variance analysis of different factors affecting the number of sprouts per hectare of ‘Xishan 9122’

A SRR P HH)E ¥ F{E P&
A 72 160.791 2 36 080.395 39.400 0.025
B 8 277.944 2 4138972 4.520 0.181
C 15 303.548 2 7651.774 8.356 0.107
= 1 831.480 2 915.740

g 470 312.504 9

S
\_(I/
C:; =Bk

AT B BAAIRGBHY A P2 H 2R EORE ST, TEAHBEHIELESRAF T, TLUMR X —4p R A%, AR A
SRR X — 7 T AR AR B i PR i) H A SRABEIRR] ) B R By i v LU B B BIAZ AT i 7
BEARATTRARCF . ARUGRIEE T AT | AR MMEEE AR, SRR A FAH AR %
IEACRAEIR W 5577 S SN R . TERCIRIRTEHEERE b, T — R LU T LA TIRAR TS (1) XbiE
PREEATHEATARTERT , P25 AT HORR IR SRR A, AEARUGRIR h F EEHm A 25T S 2
20~ 30°" PIANKPEARAET, YHABKIR—Burt, BiREr-BIrRa B3 E s, TR ERBIE N iR =
B, WIS EORIIL BRI, FERIEHFERAR, B8R, KIS & 20K &
R . BRSO R, SPEARBRSTE. (2) EFMESERFRPEEL, |
FAEAR RIS RO AR, FLAEA G 00 P 2 A T 5 i K P, -9T7E 30 cm x 30 ecm LA
SRR LRI L, AR e B AR AR S R

5 %

IRIRLE SRR, AR BIAR A A AT BRI e A IR BT SRR B A5 Y EE BaEisg i, Horp Bk
JEAFFERE A ZEFT S A2 20°~ 30°, EALIREAMRBETILL L 1 ~ 2 em seRefedbii SR A0 AR BERRFIME R REXT
PRBA 2 PIE A B s, B R A B2 S B EOR A S AY , CERE ST AZ A R A o B 255 B oo Bk Bk
BRI R, B TS, LB SRR H R R 2R, AR UORES i EA R T]EE A 30 cm x 30 em.

Wi 229 A OCVELL 91227 IANTARBGEIA SN ABCy, BUEAFRRE N ZEFF SHbm & 200 ~ 30° , EAHIR
FEARRIERLL 1 ~ 2 em, EAEBIEE 30 cm x 30 cm, {EMCZH A FAMYBESS B AR BEARIO A 2K, IBRE S HR S
THUOFI R, A I 2297 R CVELL 9122”7 PRANSRARBILLESE L, TEFE—FHET, W1 229° FFRHR Sk
BERL, FR% (KE6 cm LILE, THEMENS ) F=2&nikH) 45 &0 DIE, BRI &r=20]55 390
Tid&-hm™, A A A AL A KA B B
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