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Table 1 The main characteristics of each parent material

FAMK BRE  AEEERBYERE REE ORUBER AR HURE

Parent  Single fruit Soluble solid Peel thick Fruit shape Growth Disease
material weight/kg content/ % /cm index vigor resistance
$1 6.5 1.5 1.2 1.35 10.0 10.0
S2 3.1 10. 5 1.0 1.12 10.0 10.0
S3 3.2 11.0 0.8 1.13 8.3 7.5
S4 2.7 10. 5 0.7 1.37 6.7 5.0
S5 4.5 11.2 0.7 1.38 6.7 5.0
S6 2.2 9.0 0.7 1.43 6.7 7.5
S7 6.2 9.5 1.2 1. 46 8.3 10.0
S8 2.3 11.7 0.7 1.25 6.7 5.0

R B HEFEYL X HHES =3 KEL, BN/DXAH
n=2 2 WIIMED .28 MERZA G 4 M EBLHEMR
BTSRRI PR R 8 B R SR RIE 18 555
KRR 38 B e AT R SR M C & 0 AT 4 HT
5T, HIENAS 2011 4E7E P A, 2012 4F 7R p =
WA E T, 28 MHERERIEREGEILE 2,
L3 THNE

P8 i B A0 S 76 P T 4/ XOR AR
SEAREE, TR B, A AL BRFEHLEEE 10 S RBEATIIE 5
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27

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

< IREHR -

@ ¥ 2014018):27~32

*2 AEZHAHEMER
Table 2 Quantitative character of 28 orthogonal combination
HE BRE AT EE T AR REJR SRIBHE PS5V -
Combination Single fruit weight/kg Soluble solid content/ % Peel thick/cm Fruit shape index Total production/kg
X1 6.6 10. 50 1.2 1.12 1 450
X2 4.9 10. 65 1.1 1.13 1070
X3 5.3 11. 00 1.0 1. 20 1 160
X4 6.5 11. 20 1.0 1.25 1430
X5 4.5 9. 50 1.0 1. 30 990
X6 6.7 10. 00 1.2 1.38 1 470
X7 5.4 11. 40 1.1 1.12 1180
X8 3.2 10. 20 0.8 1. 10 704
X9 2.7 10. 50 0.9 1.13 594
X10 3.8 10. 85 1.0 1. 20 836
X11 2.6 9.75 0.9 1. 30 572
X12 6.4 10. 50 1.1 1. 36 1 408
X13 2.4 11. 10 0.9 1.13 528
X14 2.5 10. 70 0.8 1. 10 550
X15 4.5 11. 20 0.8 1.12 990
X16 2.5 10. 00 0.8 1.13 550
X17 6.5 10. 00 1.0 1. 34 1 430
X18 2.6 11. 00 0.7 1.12 572
X19 3.7 10. 85 0.7 1.10 814
X20 2.8 9.70 0.7 1. 20 616
X21 6.2 10. 65 1.0 1. 30 1 364
X22 2.8 11. 00 0.7 1.12 616
X23 3.4 10. 20 0.7 1.13 748
X24 4.7 10. 60 1.0 1. 30 1034
X25 4.2 11. 40 0.7 1.10 924
X26 3.7 10. 00 1.0 1.33 814
X27 2.4 10. 50 0.7 1. 38 528
X28 6.4 11. 35 1.1 1. 10 1 408

L4 BdESr

IR R A DPS A ¥ 5o i 43 M S0 4 Xo iR 50 S48 4
M Ak 3, Excel 2003 {43 . R 58 & W3 238
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FIS-83%H 6.41667,S-3 F1 S-4 F/NKy 2. 483, HEMK K K
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Table 3 Variance analysis of 4 main quantitative characters
LYy AIVAHE B & B REE 5/ 7Z1 4
A5 A ' o i ! ) i
Single fruit weight Soluble solid content Peel thick Fruit shape index Fo.os Fo.o1
Source of variation DF
¥ MS P ¥ MS Fa ¥y MS Ffa ¥ MS FE
[X #H 6] Between block 2 0. 05542 1. 9236 0. 06363 0. 5927 0. 00084 0. 8074 0. 0015 2. 595 311 4.88
4H4 4] Inter-group 27 14. 08469  488. 8901 * * 1. 00565 9. 3678 * * 0. 15364 147. 0741 * * 0. 0527 91. 4547 * * 1. 65 2.03
X4 X AL P (H A
54 0. 0114 0. 39585 0. 08348 0. 7776 0. 00042 0. 40618 0. 00053 0.912 1.51 1.78
Block X Treatment (Combination)
%2 Error 84 0. 02881 0. 10735 0. 00104 0. 00058
A Total 167

W . Fo.05(2,84)=3.11,F.01(27,84)=2. 03, Fo. 05 (54,84)=1. 51,
Note: Fo. 05 (2,84) =3. 11, Fo. 01 (27,84) =2. 03, Fo. 05 (54,84) =1. 51,
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Table 4 Mean average analysis of MS ’ﬂz F i)nJJ Bﬁz\ ’ 2% F=1 495.179, 27. 50707, 497. 9827 .
combining ability of each character 220. 9477>F, », ,}ijfu H, }ﬁ%ﬁ%,ﬁﬁﬁﬁ 28 /I\IEB‘EgH,%
we L ERERAN RER KBRS LS.
ingle truit uble soli eel thicl ruit shaj N N 4
Combination ng e mf/ - oo SRR C A F7 18] MS /8 F i %, 48 F=136. 689,
X1 6.533 10. 517 1.195 1.130 3.01907.24. 25611.46. 13216 >F, o » BT LA Hy N F & E»
X2 4,667 10. 542 1.115 1.147 . R
X3 5.217 10. 850 0. 980 1.203 Vil 8 N3EA 28 AN TEATH A HUAFIR IC A 71 (8] RS 1
X4 6.433 11. 200 0. 952 1.245
X5 4.350 10. 067 0. 958 1.303 HEWMBEES,
Yoo orm e RSN A RIS 1
Bomm oM LI R SRR N I 3
o s 52 oo 19 REIICY . 7 20k MRk 25 5 K T AR 3
;12 6. 417 10. 650 1.120 1. 350 RIAESHINESRZ.
13 2,550 11. 067 0. 880 1.147
X14 2,483 10. 650 0. 802 1.127 2.3 —EA 1 FERELA SR K H
X15 4.517 11. 067 0.817 1.145 N N
X16 2. 600 10.167 0.793 1128 2.3.1 —EA SR IME K LSD e/ i 2 1 2= 5
A R A S s L L L
o s s T LT gk SRR AR — AR A i
e Io.63 nss L LA ST Y SRR R 2R AR, T 6 AL My, 8
X23 3.483 10. 450 0.715 1.130 ANFEAS 28 NIERH G — KBS 130N K H s EH B
X24 4. 467 10. 883 1.087 1. 285
X25 4. 350 11. 150 0.718 1.130 JRE,ST7 WEERIHN 1. 725, k2 S1 W{E N 1. 56944,
X26 3.550 10. 583 0.98 1.327 N N
X27 2.500 10.783 0.715 1.357 IR S5 HMEHR0.125, HE—MBELS IR LLEE , UL
X28 6.417 11. 225 1.122 1. 137 X26 E‘Jﬁ]{ﬁ%ﬂ:‘]%jﬁi‘] 3. 0528\ﬁ\:7i‘\% X5 j%l 2. 8972\ﬁ
x5 ZEHERNEENFESH
Table 5 Variance analysis of combining ability of each character
e - . #UL\I.EE. ﬁ%‘&lﬁlf?%@ﬁ %Eilj? %%T‘éﬁ
Source of variation DF Single fruit weight Soluble solid content Peel thick Fruit shape index Fo.o5 Fo.o1
¥ MS F{d B MS F{# ¥y MS F-{# ¥y MS FH
—REAT 7 717923  1495.179% *  0.49215  27.50707* *  0.0867  497.9827* *  0.02122  220.9477* *  2.12 2.87
General combining ability(GCA)
) ﬁﬁﬁkﬂlﬂ%ﬁ 20 0.65632  136.689* *  0.05402  3.01907* *  0.00422  24.25611**  0.00443  46.13216* *  1.70 2.11
Special combining ability(SCA)
B2 Error 84 0. 0048 0. 01789 0. 00017 0. 00010

¥ : Fo.01(7,84)=2. 87, Fo.01(20,84)=2. 11, Note: Fo.01(7,84)=2. 87, F.01(20,84)=2.11.

*6 HFERH—RES WU EREEKT
Table 6 Value of combining ability of each character and its significance
. BAJNE Single fruit weight A EITEY) & & Soluble solid content SRz JE Peel thick SILHE L Fruit shape index
N FA WE A WiE A WE FA ¥fE
0.
Parent Average Parent Average Parent Average Parent Average
1 S7 1.72500 a A S8 0.46597 a A S1 0.17910 a A S7 0.11514 a A
2 S1 1. 56944 b B S5 0.28681 b A S7 0.16993 a A S6 0.05264 b B
3 S5 0.12500 ¢ C S4 —0.02431 ¢ B S2 0.0666 b B S1 0.01569 ¢ C
4 S2 —0.34167 d D S1 —0.03958 ¢ B S3 —0.06479 ¢ C S2 —0.00181 d D
5 S3 —0.51111 e E S2 —0.04653 ¢ B S8 —0.07424 ¢ C S5 —0.03736 e E
6 S8 —0.53889 ¢ E S3 —0.06458 ¢ B S5 —0.07451 ¢ CD S4 —0. 03847 ¢ EF
7 S4 —0. 70000 { F S7 —0.06597 ¢ B S4 —0. 09451 d DE S8 —0.05236 f FG
8 S6 —1.32778 g G S6 —0.51181d C S6 —0.10757 d E S3 —0.05347 { G

1 ORI R 3 4% ) HL I B LSDo. 05 =0. 1779, LSDo. o1 =0. 2358;3F H 384 & 8] (3L R] 3 4%) HL & s 57 fH LSDo. 05 =0. 1591, LSDo. 01 =0. 2109, @RIk [F] 34 H] L
BeH I FE LSDo. 05 =0. 3434, LSDo. o1 =0. 455134k F 32 4 &[] (B3 R 3 A%) b 42 F i 57 L.SDo. 05 = 0. 3071, LSDo. o1 =0. 4071, @ 3 ] & A< [A] bk 4 # s 46 LSDo. 05 =
0. 0252, LSDy. 01 =0. 0333;3F H 384 & [8] (T3t A 3 4) HL B I 7B LSDy. 05 =0. 0225, LSDo. 01 =0. 0298, @ H.3k[F] 3 4% 8] HL e 9 I 7B LSDo. 05 =0. 0339, LSDo. 01 =0. 0449; 3
I 3240 4 TR (R R 3 4) L i i B LSDo. 05 =0. 0303, LSDy. 01 =0. 0402,

Note: (D The critical value of comparison between the common parent LSDy. o5 =0. 1779, LSDy. 01 =0. 2358 ; The combination of selfing (no common parent) comparison between the
critical value of LSDo, o5 =0. 1591,LSDy, 01 =0. 2109. @ The critical value of comparison between the common parent LSDy, o5 =0. 3434,1.SDy. 01 =0. 4551 ; the combination of selfing (no
common parent) comparison between the critical value of LSDy, o5 =0. 3071,1.SDy. 01 =0. 4071. @ The critical value of comparison between the common parent LSDo. o5 =0. 0252 ,1SDy. 01

=0. 0333 ; the combination of selfing (no common parent) comparison between the critical value of LSDy, o5 =0. 0225,LSDy. 01 =0. 0298. @ The critical value of comparison between the common
parent LSDy, o5 =0. 0339, L.SDy. 01 =0. 0449 ; the combination of selfing (no common parent) comparison between the critical value of LSDy, o5 =0. 0303,LSDy. 01 =0. 0402,
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Table 7 Value of special combining ability of
4 main quantitative characters
P BRE VAL B & & RER RILHE R
Single fruit weight Soluble solid content Peel thick Fruit shape index
X1 1. 07222 —0. 08948 0. 03329 —0. 08948
X2 —0. 62500 —0. 04643 0. 08468 —0. 02115
X3 0. 11389 0.22163 —0. 02060 0. 02052
X4 0. 50556 0. 26052 —0. 06893 0. 06107
X5 —0. 12500 —0. 07421 —0. 02921 0. 02940
X6 —1. 01111 —0. 48671 —0. 07671 0. 03357
X7 0. 06944 0. 21468 0. 07746 —0. 03393
X8 —0.09722 0.15218 —0. 12448 —0.01532
X9 —0. 50833 0. 11190 0. 06190 —0. 01032
X10 —0. 45000 0. 05913 0. 07190 0. 02690
X11 —0. 12500 —0. 25893 0. 01829 0. 06190
X12 0. 80000 0. 07024 —0. 03254 0. 03107
X13 —0. 80278 —0. 04504 —0. 02837 —0. 00476
X14 —0. 53889 0. 04663 0. 04496 0. 01302
X15 0. 66944 0.15218 0. 03996 0. 03024
X16 0. 20556 0. 05079 0. 04968 —0.07643
X17 0. 90278 —0. 21171 —0. 03448 0. 06940
X18 —0. 51667 —0. 14365 —0. 06032 0. 00024
X19 —0. 09167 —0. 12976 —0. 03032 —0. 04310
X20 0. 42778 —0. 30615 —0. 00226 —0. 02810
X21 1. 00833 0. 05635 —0. 02310 0. 04274
X22 —0. 41111 —0. 00060 —0. 03060 0. 00524
X23 0. 45278 —0. 01726 —0. 01893 —0. 09087
X24 —1. 61667 —0. 02976 0. 05524 0. 00163
X25 0. 53056 —0. 29504 —0. 04893 0. 01413
X26 —1. 08056 0. 46885 0. 00163 —0. 04671
X27 0. 13333 0. 13690 —0. 01921 0. 15079
X28 0. 99722 0.13274 0. 10996 —0.13171

2.4 AWK RHAR S R
M5 8 ATLLE i, & Bl Motk OB A48t 1% 2 B il 3t
EARFMEAR ) %3845 11 922 AR . BT A 5 D MR Y
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Table 8 Genetic parameter estimates of each traits of groups

MAE EEETWAR REE RLEK
L BH ! ;

Single fruit Soluble solid Peel Fruit shape
Genetic parameter
weight content thick index
e 5 2
2.1743 0. 1460 0. 0275 0. 0056
Additive variance
BN %
0. 6515 0. 0361 0. 0040 0. 0043
Dominance variance
B 2%
2. 8258 0. 1822 0. 0315 0. 0099
Genetic variance
Ry
2. 8546 0. 2895 0. 0326 0.0105
Phenotypic variance
e
Degree of genetic 98. 99 62.92 96. 79 94. 52
determination/ %
Be Ui 1
Hereditary capacity of 76.17 50. 44 84. 37 53.26
the narrow sense/ %
.
*9 BT EHiHE
Table 9 Genetic parameter estimates of each effect
BKE  AREERYA R g 5/ 7Z1 4
Single fruit Soluble solid Fruit shape
Peel thick
weight content index
RO 2 9 3 H
4. 2333, 10. 6923, 0. 9160, 1. 2056,

The effect of variance
(x.)=0.0002 (x.)=0.0006 (x.)=0.0000 (x.)=0.0000
of mean

— WA H %

Variance of general 0. 0007 0. 0026 0. 0000 0. 0000
combining ability

FRELE H 52

Variance of special 0. 0034 0. 0128 0. 0001 0. 0001

combining ability

3 HitHihig

MAEAR MR H e LSD 22 5 8 E W H . U
S7.51.55.52 A AP AR 56 B EVEAKFFI 156
W EHEAKFT X — B A I AR BR L & 1 1] MS
Y& F g, SRR B — B & 0 R BRI & 1 07 2239
S 2 K BB [ — SR A i Rl 1S [R) 48 FP vk B
RECHIRN 22 570 0.2 . UL B SR SE M ROR 32 it 3 iz
Je RO 3 Rl AT

8 AFEAKIRL 28 NIERH BB A S T BE P )
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RLBR LR, =B R IS 1800 B AR, A E A
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IERRHARRECA F1LL X1 Jeokh 1..072,X19 /b
H—0.09167, AE4F X1 K 1.072.X21 K 1. 0083.X28
7 0. 9972 FRFRELA F1RK . LB 8 ANEAS 28 NIERRAH
AL L X1.X21,.X28 4 AT S BT

S7.S1.S5 FEAMBHY RIR &2 — WIS 13
MABEFRFIREL & 7 238 AT B LSD i 2 5 2%
P, B35 B E K .

—EELA 7 b i L R BB AR E Bt E , T it
B EMEREA TS MEAAEENIERR
S TRRERFTER A3 R AT S M — B ELA 77,80
HEURBEERR AEHREAINER ARRE
BFRRSHED), GREW,—BEA S HERT 2 ALAST
M SLAESEHRMEABTHMELRZRY R AL

SR

PO R SR G R, AT I R R AE Y P i S
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Combining Ability Analysis of Main Quantitative Characters on
Gravel Land Small Watermelon Fruit

GUO Song,LIU Sheng-feng, WANG Zhi-giang, YU Rong, TIAN Mei, DONG Rui
(Germplasm Resources Research Institute, Ningxia Academy of Agriculture and Forestry, Yinchuan, Ningxia 750002)

Abstract: Taking 8 watermelon cultivars as materials,a complete diallel cross with combining ability analysis of Griffing IV
in hybrid combination of 28 were adopted, the analysis of combining ability of the main traits of small watermelon fruit
were conducted. The results showed that,different parent materials compared the differences in LSD,in S-7,51,S-5,S-2
parental varieties were all reached significant at 5% level and 1% extremely significant level. The GCA (General
combining ability) and SCA (Specific combining ability) do F test, GCA and SCA variance of fruit characters were
significant,it showed that the same parental varieties had significant differences in different combinations. Compared with
the orthogonal combination combining ability average,the X1 was 6. 53,the second was the X28 with 6. 4167,X14 was the
minimum with 2. 483. Compared with orthogonal combination GCA effect of difference,the mean maximum was S-7 with
1. 725,followed by S-1 was 1. 56944 ,the third was S-5 with 0. 125. Compared with orthogonal combination GCA effect,
X26 was the largest with 3. 0528, followed by X5 with 2. 8972, the third was X21 with 2. 425. Compared with orthogonal
combination SCA effect, X1 was 1. 072,X19 was the second 1. 0083. Combination of X1 was 1. 072,X21 was 1. 0083, X28
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was 0. 9972,SCA was the maximum. S-7,S-1,S-5 parent material weight were significant difference value of general

combining ability and the special combining ability variance were higher material, LSD reached extremely significant

level.

Keywords : gravel mulched field; small watermelon;fruit quantitative characters;combining ability analysis
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