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Comparison on Seed Quality of Different Half-sib Families of Cunninghamia lanceolata

ZHU Jiang-hua', GAN Wei-tao?, OU Bin', WANG Jian-hao®, LIU Hua-xin

(1. Jiangxi Environmental Engineering Vocational College, Ganzhou 341000, China; 2. Chongyi Forestry Co., LTD. of Jangxi, Chongyi 341300, China )

Abstract: Fresh cones of 20 half-sib families of Cunninghamia Lanceolata were collected from Second Generation Clonal Seed Orchard in Ganzhou,
Jiangxi province in October 2018. Determinations were implemented on their fresh cone weight, seed weight, seed yield, thousand seed weight and
seed soundness. The results showed that there were significant differences in seed fresh cone weight, seed weight, thousand seed weight and seed
soundness among 20 half-sib families. The family of No.73 had the best seed quality, with the largest fresh cone weight and seed weight of 0.406 7 kg
and 16.233 5 g, while its thousand seed weight, seed soundness and seed yield had 8.136 0 g, 44% and 3.99%, and the thousand seed weight and seed
soundness was significantly higher than most families. Followed were families such as No. 29, No. 31 and No. 35. The experiment demonstrated that
it had no single positive correlation between seed yield with fresh cone weight, seed weight, thousand seed weight and seed soundness. There was no
correlation between seed quality and the dispersion degree of seed quality index.
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massoniana % F5 N TREMAFPEG R SR SRR PR AR R EERE, hTHE hE=.
TR, R TR AFETRR, P EE R ARG RIEE R T 3 500 hm® AR R, HAZARAN
TREMIRBMRTRP T, BUS TR B . KLk, ARlAHS TAEE A AR Jet: R ik |
AR FLAEIMR . AACLFM R st IS T TR ERE Y MOARFRETE. EARRSER, At
R, SR IR A ER T BT R RO RE RS AR SCLUIT G S SUE A AR AR Tt R
AT 20 A A IR EREFRIR 2R AR50 %, SR (BRREE R . PP RS E . R, i
TRF R R ES) TR, BRI R RhFFE A R R R R0 5525 Rt A,
BARARFEZA L R 4R, DA AR FRIB O R ot R AR 2B IR IS i

1 AR5 E

1.1 RIGHERR

TRGE R A TG A T 5% L EL B R A BAZ R R A, 113°55" ~ 114°38' E, 25°24' ~25°55'N, Ml
AL PR, K 300 ~ 500 m. JRHOERHGTRXMEX, AEWZREATREX, UZRH, WER, TR
R, IFK. SEFHSIR 17.9C, &8 H 1| AR 7.3 ~ 7.6°C, & 7 AFHSIR 27.0C, =10CTH
T 5 500C 24T , M AL — 8.0°C s 4EFR/K & 1 600 mm 7247, AE FIAHNHE R 83% , 4F H HEEEL 1 340 'Y,
1.2 XIaMEt

RIGAPEIRIE T RS AZ AR —ARPhFI , %1 hel i T 2007 48, 1A 8.2 hm?, 345 80 AMalEl etE R,
HoAp U TIPSR E R B AR R R R TR 41 4 . FEEE DM R TR 39 4. 2013 4ERhF-FEFF
TRZER, TE2016 - 2017 4E#EAT T 2 IRES6iMR, H ATIECR A RAMEERS 3 000 A3bk, F2ARMTEE TEHER 80 4.

2018 4F 10 H, TEZAAFI TR TR, BAYLIREE 20 AR FEIE RS EAERF, VR
B, H s 6 MAFIR R EEASRIEL (RIARJEHL) . W3 1.

=1 AREFEAREERRRE
Table 1 Different half-sib families of C. lanceolata

REY RE% RAPASRI RET &% RAFASKIEM
4 ML 4 HANLY A 29 40K 12 ML)
5 4/ 33 P44 31 I3 VG
6 W25 N3V 35 il 48 M=
8 4/N3 HANIIEANE) 36 4/ 53 T4
9 49k 22 HLE N 39 4/ 55 T EE

15 L& 3 LY A% 41 2RI 4 VLG4
17 4/ 58 MWL N 49 300 RN
18 AL 3 HNLpAE 51 308 RN
22 4/ 51 PG4 62 022 fiizacan
28 2/N 107 NN 73 080 RN

1.3 WRFGE

131 HREFENE RAHSIACKIEE, B TAANEHANTFEE . TERISE TR 20 MEARTGHE R THbR
Pl MCREERAF R R R AERRE 4 BIREYLIEER 20 NERRAME S 1 ANEE, &E 3 AEE, WS HK TR
i, BCPEMEMEIARERREE R, A kg, PRETVUAL/INL.

132 FMTERENZE RHEATEEN 20 MEARERMR RERE (BT RRHLERA 20 MR A 1A
HE, WE3ANEE ) TR, EBRAT, HOTRT (REER 1/10 000 g) FRiTE, BCFIEARRZARF
TR,

133 MFTRERE HERRNEREEALEBR RO TR, %8 3 A~EE. N EE05H
VUM 100 Bidh 7, RO RERRITCE, BOFME, B-FEsRLL 10 J5RrS R TR i .

134 FMFHREE RAMFPSSEALERER 2R Tz, &8 3 AEE, SAEE 3N
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Sridg 50 Kok, HITIRUIFRFUEE, R AR AR . AR A . AR A%,
R HIRp 2k, e, IR T4 . Btk RS,
135 WHFE REMTTIZAERIER 2R S0 R 52 RER R EE T 80 EL A R BRI R
PR (%) = PR E/ERREE T & x 100%
1.4 HEESHT
FIH Excel TAEFF SPSS 20.0 FHATEARALEEF 047, FH>RH Duncan’s #2275 7 W2 ER R
F}Eﬁ%/\ﬁ: V= U,‘/Xp l_ﬁtqj, O’iﬁﬂ?hﬂ&%; X%ﬂ?ipﬁﬂﬁo

2 GRG0

2.1 FRZAHEERAIRREELLE
ANERZA A FI AR R BRI R AR SR WL 2, PRE T ESTERIE 3. h5% 3 AT, ik |,
20 MR R F 2 8] B BREREE TR AR BT A 2R (P<0.05) .

®2 AERALERRAKREMFRE
Table 2 Cone and seed weight of different half-sib families of C. lanceolata

o R ¥ o
RET B R kg 7 R 7 HFFER /%
4 0.228 3cd 0.1913 7.094 8bcde 0.298 0 3.11
5 0.210 Obed 0.095 2 7.325 2cde 0.023 9 3.49
6 0.208 3bed 0.1232 5.825 4abc 0.1370 2.80
8 0.230 0d 0.0217 7.275 5cde 0.0113 3.16
9 0.230 0d 0.0377 6.720 7abede 0.0375 2.92
15 0.206 7bed 0.100 7 7.274 6cde 0.102 0 3.52
17 0.235 0de 0.106 4 6.168 2abcd 02774 2.62
18 0.188 3b 0.040 6 5.438 2abc 0.0311 2.89
22 0.268 3ef 0.106 0 8.214 6def 0.197 9 3.06
28 0.186 7b 0.0309 5.778 4abc 0.028 1 3.10
29 0.293 3f 0.039 4 9.323 0fg 0.1052 3.18
31 0.236 7de 0.024 4 11.021 9g 0.061 1 4.66
35 0.276 7t 0.0815 10.506 8g 0.100 0 3.80
36 0.181 7b 0.0573 5.539 Oabc 0.147 5 3.05
39 0.191 7be 0.054 3 6.119 2abc 0.2212 3.19
41 0.226 7cd 0.0255 5.464 3abc 0.1622 241
49 0.178 3b 0.0162 8.474 lef 0.045 9 475
51 0.095 0a 0.091 2 5.034 8ab 0.439 3 5.30
62 0.230 0d 0.065 2 4.693 5a 0.081 3 2.04
73 0.406 7g 0.098 6 16.233 5h 0.067 6 3.99
1 FEYVIAR/NEFERRTE P<0.05 KEERTEZE, T,
#3 ARFEAEEMRAKREMFREFENT
Table 3 ANOVA on one and seed weight of different half-sib families of C. lanceolata
FE5RIE I At 7 F{& W
BRSO T 2 ) 0.205 19 0.011 27.402 0
4N 0.016 40 0.000
Pty 0.221 59
Mpr R R ) 417.109 19 21.953 18.617 0
HN 47.168 40 1.179
Pty 464.277 59

KR R 73 SHIBRREET B K, 4 0.406 7 kg, SHAMR RZMZEREF (P<0.05) ; HKK 295,
41 0.293 3kg; 22, 35 SHUBRREETTEIITE 025 kg LLE; 51 5ME), {4 0.0950kg; 18, 28, 36, 49, 395
HIBRAREETTRIITE 0.2 kg LLUT; 1fi 6 51974 0.208 3 kg, (W& T 0.2 kg 4, 6, 15, 17, 225/ V;> 0.1, HR
15 AP EIR R V,<0.1 FHHF R P BB ER SR Ty S A0 SRR A R

KRR 73 SR FERERAR, 416233 5g, SHMERZBEREE (P<0.05) ; HIUOE 31, 35



20 W oAk ok BB 40 %

HApF R BHE 10 g UL E, 5HMR RWEBWIRBEELERKTE (P<0.05) ;5 62 SHE/N, (U 4.693 5
g, mﬂ’&——/\ﬂ%m}ﬁidx? 5g MR R 22, 29, 49 SHURhFEBTRITE 8 ~ 10 g 2], =HhIH)%E
BAREE; 6 SR TEEN 58254 g, k. 5150 VR THMER; Wis, 8, 28 M 1,<0.03, RHFR
F I HEE R p I R e 2 B B /N

PR R 51 SHERR RIS, 4 5.30%; ZJEMRIKRE 49, 31, 73, 355, 9 4.75%, 4.66%,
3.99%F1 3.80%; 62 ‘T F[EMIZ BRI HHFEREAR, H42.04%; 6, 9, 17, 18, 41 SHIHEFRITE 3.00%LL T
2.2 FEEZAFEERREZMFTRRILLE

AR TR R A RN SR B bR, 2 T Rh el P2 S 2Rk R . 20 MRS AL
FfR R P TR LR 4, S EFESPLERUE 5. HFE S AL, 20 A LFEE R Z W FFTFR05
EHIREEEERKE (P<0.05) .

LEMR R 31 SHF TR ERK, 4 8.6040¢g; HIKK: 735, H8.1360g; 17, 29, 35, 36 SHIFh
TTRIBCEAE] 7 g UL E; 62 SRR/, 43.5930¢, BFRTHMERMRR (P<0.05) ;5 6 SHhFT¥i
FiE A 5.5123 g, febnERDN. 51 SFFTRIRER VK, HEEBREERS; 5, 15, 18, 36 SFh-FThi
B V3N 0.02, RIHR R NIEARFTR 5 S0 2 BRI

R4 TEEAFRERRAMNFTHRE
Table 4 Thousand seed weight of different half-sib families of C. lanceolata

o 0 080, BEfZ= T |
KRG TR b I BRI v

4 6.778 Oef 0.4773 6.240 0 7.1500 0.070 4

5 6.462 3def 0.1113 6.386 0 6.590 0 0.0172

6 5.512 3bed 0.233 1 5.2750 57410 0.042 3

8 6.024 7cde 0.306 9 5.794 0 6.3730 0.0509

9 5.698 7bcd 0.3239 54400 6.062 0 0.056 8
15 6.067 Ocde 0.1158 5.956 0 6.187 0 0.019 1
17 7.713 Ogh 0.6829 6.936 0 82180 0.088 5
18 5.306 7bc 0.079 8 52230 5.3820 0.0150
22 6.229 Ocde 0.7459 5.408 0 6.8650 0.1197
28 6.682 Oef 0.533 4 6.2650 7.2830 0.079 8
29 7.237 0fgh 0.357 8 6.858 0 7.569 0 0.049 4
31 8.604 01 0.4359 8.2650 9.096 0 0.050 7
35 7.162 0fg 0.2056 6.9310 7.3240 0.028 7
36 7.315 0fgh 0.067 7 7.266 0 7.3920 0.009 3
39 5.560 Obcd 1.0450 4.848 0 6.760 0 0.1880
41 6.041 Ocde 0.7139 5.2350 6.593 0 0.118 2
49 4.951 0b 0.1429 4.788 0 5.0550 0.028 9
51 5.420 Obc 1.099 9 47020 6.686 0 0.2029
62 3.593 0a 0.136 1 34340 3.701 0 0.0379
73 8.136 Ohi 0.3380 7.7810 8.454 0 0.0415

®5 PREAEEBRRAMFTHEENHFEDTER
Table 5 ANOVA on thousand seed weight of different half-sib families of C. lanceolata

ERRIE “FIr Al HH)E ¥ F1iE S
P o i T iy ZHu) 79.244 19 4.171 16.196 0
ZHN 10.301 40 0.258
M 89.544 59

2.3 FEEZAEFEMREZMFHRELE
AR R ERIF Y R R, RIS A AR AR O R b2 SR B0 B 4 A,
RRMARFZAE FMR 2R RSO BB R, 20 MEAKFEE 2 bR ES R mE 6, BRHEN
FZor e RN 7 W, R 7 0IHL 20 MEARERIER RZ MR EERREENKE (P<0.05)
LEMER R 28 FHIF PR ER KR, H 44.67%; ZJaKIKR 73, 29, 355, HMFILRES SR 44%,
43.33%, 40%; 4, 5, 15, 31, 36, 49 SRR BETE 30%LL ks 6, 17, 39, 62 SR EREMT
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HAR AR (P<0.05) o 62 SRR ViR, i50.661 4, RUTHBREIERRHRRERK; 29, 5,
73 SRAFREER) VSN 0.1, KARNTP RO R AR A .
#6 TEMALEBREMHTHRE

Table 6 Seed soundness of different half-sib families of C. lanceolata

3 3 o, =l
$75 PRIz it I v
4 33.33cdef 0.041 6 0.30 0.38 0.1249
5 35.33def 0.030 6 0.32 0.38 0.086 5
6 18abc 0.060 0 0.12 0.24 0.3333
8 27.33bed 0.083 3 0.18 0.34 0.304 7
9 29.33bedef 0.094 5 0.22 0.40 0.3222
15 37.33def 0.1137 0.28 0.50 0.304 6
17 7.33a 0.030 6 0.04 0.10 0416 8
18 25.33bed 0.100 7 0.16 0.36 0.397 4
22 28.67bcde 0.041 6 0.24 0.32 0.1452
28 44.67f 0.102 6 0.36 0.56 0.229 8
29 43.33ef 0.030 6 0.40 0.46 0.070 5
31 34.67def 0.094 5 0.24 0.42 0.272 6
35 40def 0.1400 0.24 0.50 0.3500
36 32.67cdef 0.080 8 0.24 0.40 0.247 4
39 16.67ab 0.0577 0.10 0.20 0.346 3
41 26.67bcd 0.1222 0.16 0.40 0.4582
49 34.67def 0.046 2 0.32 0.40 0.1332
51 25.33bed 0.110 2 0.18 0.38 0.4349
62 8a 0.0529 0.02 0.12 0.661 4
73 44ef 0.040 0 0.40 0.48 0.090 9
F7 TEEAEERRZMFRRENSESNER
Table 7 ANOVA on seed soundness of different half-sib families of C. lanceolata
FERRIR Rkl A ¥ Fii WEE
o BE 2H ) 0.664 19 0.035 5323 0
HN 0.263 40 0.007
B 0.927 59
2.4 TERZARFERRRAZAMFRRIEIREX S
20 MZAR IR R PP TS AR A SR S BT WA 8.
£8 TRMALERRAMTRRIGFHELESH
Table 8 Correlation analysis on seed quality indicators of different half-sib families of C. lanceolata
FF e bR BRALAE T BE kR i i A (=95
BRI Pearson FHKE R 1
EE OB
SR Pearson FH%ZREL 0.806%* 1
W CR) 0.000
HkFR Pearson FHRXZREL -0.172 0.427 1
WM OR) 0.467 0.060
FhFTHLTER  Pearson I ZR%L 0.511* 0.640%* 0.249 1
B () 0.021 0.002 0.289
PR B Pearson FH3E A% 0.320 0.582%* 0.434 0.453% 1
W OR) 0.169 0.007 0.056 0.045

A = FIRTE 0.01 K CU) EAREZERSE, *FRTE 0.05 KF ORU) _FiBEMH%.

3 8 I, ERREETTE S5 S REEWREE MR (P<0.01) , SFrTRREREEFEEMER (P<
0.05) ; P EriE S TRENE B2 EEIEHRE (P<0.05) ; FrrTRE SR E R EFIEM
X (P<0.05) ; HFRSHMMFSTISIRA BN
3 Zib5itib

R HRE PSR, BRI AN E T R ARG SR R R e, HAR
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KRGS SEVRRE A AR e B s ZE0t 1.5 AR R AR T R A KNS SEV RS 260
FhFRE R R A T R Z A KR4 L B R B 25 R AR 20 MR A FHI R R P05
BEATERACIR T, SRR, FERIAPEE R SRS T, AR R 2P rEe R EE R
TRE . Mhr TR R R R B A B R

TR, BERAZS SR S R IR B EAR B, HER AT ERBEHR, NIRRT E RIS
BLOBRIMARL . BRIREEE SHA SR EEAHES Y NEEEBITIA R, AR TR AR TR R
K, FRFESZFREEIE . EUIREMTEE, AR SEARIAERHENER, RABMT
R ERAR K, FERBREH R, W R TR DR AR SR ST AT AE SRR, 73 S
IR R PR TR, HERRERT . P BB K, /3 likE] 0406 7 kg, 16233 5 ¢, Ff
TRIFE . R, RS HH 8.136 0 g, 44%, 3.99%, HT-RIBtEHER B S ER T4 KSR ZFhF.
29, 31, 35 SPRIMAR R P& T EARILERT T, B ST o iR k5% SR 6 SR FR R,
HA TR RSP AR, FhriRpk RIS, XTRESIER =& . e . KA. AR
DR FME, BREHE RS

PR BAZ AR R HoE RER R R e R EEEhR, HAREIE R R T MIRIR4s
KA, 51 LR RZFFHRERRE, 8 5.30%, HiZLRIERE ROFFSTEERRMEIEN, XRHEZAF
FHHRFF R SERCREECR: . PP RE . MR R R AR B A . DA AR R
AP R IERI AL 5 REEERORE, BRI RAF 55 S Fh S5 R S R B B A

ZiLRTR, SRR SR STE R REN SRR, TESARR RS, BEER S E TAE,
PR E AN ot Rk B Tebiz —. A TIREEAR PR S, #IOZF-FrEiE 5, 29, 31, 35,
73 FREMIR RV TIER, Bifk e, 18, 39, 51, 62 S 2LFEMIRE RNEATVER, BisLVERRRIZES
R R RERE, DI mrafhrhE ) fh 15,
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