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Effects of organic fertilizer extract on yield and
quality of different watermelon varieties
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2. Huaiyin Institute of Agricultural Sciences, Huaiyin, Jiangsu 223001, China)

Abstract: To select high-quality organic watermelon varieties, choose appropriate nutrient solution combina-
tions and provide theoretical basis and technical support for organic watermelon cultivation, five watermelon
varieties were used as test materials and three organic nutrient solution formulations were created by mixing different
amounts of organic extracts from pig, cow and sheep manure in this study. There were 15 treatments (T1~T15)
combined with varieties and nutrient solutions. Eight indexes of single fruit quality, fruit shape index, yield,
soluble solid, V¢, soluble protein, soluble sugar and reducing sugar were measured. The differences of the above-
mentioned indexes among the treatments were compared. The yield and quality indexes of each treatment were eval-
uated by factor analysis and from which high-quality organic nutrient solution and variety combination were selected.
The results showed that the coupling of nutrient solution and variety had a significant effect on the quality indexes of
watermelon. The content of reducing sugar in T9 treatment ( That is, the treatment of the coupling of the variety Z3

and the formula P3, represented by Z3P3, the same below) was the highest with 57.7 mg - ¢™', and the content of
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reducing sugar in T7 treatment ( Z3P1) was the lowest with 26.0 mg + g~'. The content of soluble sugar in
T6(Z2P3) and T13 (Z5P1) treatment was the highest with 33.6 mg - ¢”' and 33.9 mg - g respectively. The con-
tent of soluble sugar in T7 (Z3P1) treatment was the lowest with 14.5 mg - g”'. The soluble solid content of T6

treatment was the highest with 14.0% , and that of T15(Z5P3) treatment was the lowest with 11.4%. The content of

vitamin C in TS(Z2P2) treatment was the highest with 16.7 mg + 100g™", and the content of vitamin C in T4

(Z2P1) treatment was the lowest with 9.7 mg - 100g™'. Using factor analysis, the top 3 treatments were T9
(Z3P3), T11(Z4P2) and T6(Z2P3). When organic nutrient solution formula 3 was applied, the yield and quality
of 2011WHO0045 and 2011WHO0053 watermelon varieties were better. When organic nutrient solution formula 2 was

applied, the yield and quality of 2011WHO0057 watermelon varieties were better.

Keywords: watermelon; organic fertilizer extract; variety screening; yield; quality
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Table 1 Watermelon varieties and flesh color

4= Number hrvail Variety H 4% Flesh color

71 1907 WME032 H A Yellow
72 2011WHO0045 215, Red
73 2011WH0053 218 Red
74 2011WHO0057 Z1 4 Red
75 2007WMH0035 H A Yellow
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kg ! HERLHEA R 1 053.8 mg - kg, AT S A
22383 mg - kg AL SR 223.7 ¢ - kg,
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Table 2 Organic nutrient solution treatment

HAR T HAH
fic J5 45 Available Available Available
Number nitrogen phosphorus potassium
/(mg - L") /(mg - L") /(mg - L")
Pl 161 32.0 653.3
P2 161 32,5 639.7
P3 161 34.7 366.8

x3 FEAERSEMSEFRRELLAE
Table 3 Combined treatment of different watermelon

varieties and nutrient solution ratios

Ak ¥ a5 E IR A B
Treatment Combination of variety and nutrient solution treatment

T1 Z1P1

T2 71P2

T3 Z1P3

T4 72P1

T5 72pP2

T6 72P3

T7 Z3P1

T8 73P2

T9 73P3

T10 74P1

T11 74p2

T12 74P3

T13 Z5P1

T14 7Z5P2

T15 75P3
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Table 4 Commercial characters of watermelon with

different combinations treatments

wm PR RBEEC L
Treatment Smglf’ fruit Fm.n shape Yield
weight index
Tl 1.1+0.3bed 1.1£0.0bed  1063.3+274.6bhcd
T2 1.3+0.1a 1.1£0.0cde  1345.0+71.6a
T3 1.0£0.3cd 1.0+0.1e 905.0+£304.5¢d
T4 1.2+0.2ab 1.1+0.1abc  1198.3+156.6ab
TS5 1.2+0.2abe 1.2+0.1a 1172.5+215.8abe
T6 1.2+0.2ab 1.1£0.0abed  1188.7+173.6ab
T7 1.0+0.2bed 1.1£0.0cde 1014.2+211.5bed
T8 1.0+0.3bed 1.1+0.0cde 1002.5+253.1bed
T9 0.9+0.1d 1.0+0.1de 900.8+113.2d
T10 1.1+0.2abed 1.2+0.1ab 1092.5+212.1abed
T11 1.1£0.2bed 1.1£0.1cde 1055.8+221.4bed
T12 1.2+0.2abed 1.1+0.1abed  1158.3+174.7abed
T13 1.1+0.1bed 1.1+0.0abe 1068.3+136.1bed
T14 1.0+0.1bed 1.1+0.1abe 939.2+135.0bed
T15 0.9+0.1cd 1.1+0.1abc 916.7+£139.3cd
LEMEAES (F{E) Significance test (F values)
=
V::Z{:es 40°" 7.5%" 407"
Nutri'jn?i{ﬁlulion 1.8 407" 1.8
= s e o
oo 20 16 20

T B A b 22 R B R 78 FR0K P<0.05 /KF- i
ZSEE; + o+ o+ SFRIFIRAE P<0.05 M1 P<0.01 KF 2 5 8.3,
TR,

Note ; The data are mean + standard deviation; The difference is sig-
nificant when different letters in the same column represent the level of
0.05; * and * * indicate the significant differences at the levels of P<

0.05 and P<0.01, respectively. The same below.
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Table 5 Quality characters of watermelon with different treatments

3 L E Y R M o4y
43 THRAERL . AT SR AR
oluble protein Ve/(mg - 100g7") ) ; Reducing sugar Soluble sugar
Treatment 4 Soluble solids/ % 4 I
/(mg - g™) /(mg-g) /(mg - g™)
TI 0.44+0.3b 14.3£0.1b 11.6£0.1g 30.0+0.8ef 22.9+0.5d
T2 0.6+0.1a 15.1+0.3b 13.0£0.1d 46.6+0.7bc 28.2+0.8bc
T3 0.6+0.1a 14.7+0.4b 11.8+0.1¢ 49.2+3.2bc 27.4+0.5bed
T4 0.5+0.0ab 9.7+0.2f 12.5+0.1e 37.3+£2.8d 32.3+1.4ab
T5 0.6+0.0a 16.7+0.8a 13.5+0.1c 45.8+1.8bc 28.9+0.1bc
T6 0.5+0.0ab 13.3£0.1¢ 14.0£0.2a 53.0+1.4ab 33.6+0.7a
T7 0.5+0.0ab 11.5+0.3e 13.0+0.1d 26.0+1.8f 14.5+0.5¢
T8 0.5+0.0ab 11.3+0.3e 13.1+0.2d 49.5+2.5be 25.8+1.2cd
T9 0.5+0.0ab 12.1£0.3de 13.7+£0.2b 57.7+11.0a 27.9+3.6bc
T10 0.5+0.0ab 13.3+0.8¢ 12.2+0.3f 42.5+4.0cd 25.8+1.6cd
T11 0.5+0.0ab 12.1£0.2de 13.0£0.1d 46.2+3.0bc 28.1+0.2be
T12 0.5+0.0ab 11.9+0.4de 12.4+0.1e 47.1+3.0bc 25.2+0.8cd
T13 0.4+0.0ab 12.1+0.2de 11.8+0.1¢ 36.5+5.6de 33.9+7.6a
Ti4 0.4+0.0ab 12.7+0.0cd 11.7£0.1¢ 44.8+4.5¢ 29.8+3.8ahc
T15 0.5+0.0ab 12.2+1.6de 11.4+0.1h 46.1+3.6bc 29.4+2.2abc
BEMAL (FH) Significance test (F values)
Al Varieties 0.8 38.1"" 303.3"* 1.4 19.0%*
E’?ﬁ(ﬁl . 1.5 232" 99.6" * 632" " 5.2°
Nutrient solution
=] s 3 e
i E SR 18 25.1%* 45.5% * 5.4%* 73%*

VarietiesXnutrient
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Table 6 Factor load matrix after rotation

H— AT B AT BANT BAKT

A FFRIER .
F, = - 0.03X, — 0.08X, + 0.27X, — 0.10X, +
0.02X, + 0.43X, + 0.11X, + 0.42X,
F, = 0.14X, - 0.22X, + 0.48X, + 0.23X, —
0.18X, + 0.01X, — 0.50X, - 0.01X,
Fy = 0.51X, + 0.68X, — 0.14X, + 0.09X, -
0.11X, - 0.04X, + 0.05X, — 0.03X,
F, = - 0.07X, - 0.03X, - 0.07X, + 0.45X, +
0.73X, - 0.02X, + 0.12X, — 0.01X,
Hr X, X, X S35 AL PR BR(E
TAFA NP AR S5 AT 25 B VRN, IR TG 2R 6
[ 7 25 TR HL G BB T R 25 51547

Ei=2in First Second Third Fourth
lndex common common common common Z = 29' 2/86' 7Fl + 2 1 * 5/86' 7F2 +
factor factor factor factor 18.3/86. 7F3 + 17.7/86. 7F4
G RRE 09 00 o 00 AR 8, i 8 T LU H,T9 A BEPET
Single fruit weig . o Ay . e .
AT s 08 00 00 T11 AbBE, 25534553 81.0, HE 4 fe R AY /2 T14 4b 2,
Soluble solids ’ ’ ’ ’ pr A4
b LA 63.8,
o 0.5 0.7 0.0 0.1 - "
Reducing sugar F7 AELEMEINERESES REER
ZyER - . .
%ﬂ%’uf_ﬂl 01 02 0.9 0.0 Table 7 Score coefficient matrix of watermelon
Fruit shape index
Ve 0.1 0.4 08 01 index components in different combinations
53 o A
AT @ﬁé{ o1 o1 ~00 09 LN %43 Component
Soluble protein Index 1 2 3 4
AT R o1 06 03 07 A YEZE A Soluble protein  -0.03  0.14  0.51  -0.07
Soluble sugar Ve ~0.08 -022  0.68 -0.03
ey
h £ mﬁ N 23 17 15 14 AEPEEIEY Soluble solids — 0.27 048  -0.14  -0.07
aracteristic vatue WEM Reducing sugar ~~ —0.10 023 0.09  0.45
Dl e PR Q
L 29.2 21.5 18.3 17.7 AL PR Soluble sugar 0.02 -0.18 -0.11 0.73
Contribution rate
e —— HTE Single fruit weight 043  0.01 -0.04  -0.02
AR ~ 2 K . . _
Cumulative 292 507 69.0 86.7 HILFEEL Fruit shape index 0.11 0.50 0.05 0.12
contribution rate 7 Yield 0.42 -0.01 -0.03 -0.01
*8 AEVEANRELBFHIRHER
Table 8 Scores and rankings of common factors of watermelon in different treatments
P 1 N K I 2 N A RRAYS b 4/\7;
. £t L\l—lf £t Al_l? .ﬁﬁ L\l_]% £t Al—lf i v
Kb First common factor Second common factor Third common factor Fourth common factor H H
- - - - Comprehensive  Comprehensive
Treament 5 4 W s YT T rolking
Score Ranking Score Ranking Score Ranking Score Ranking
T1 -83.3 14 —-248.0 14 814.2 2 -20.0 14 78.5 4
T2 -73.3 8 -210.1 6 688.5 10 -19.4 13 64.8 12
T3 -76.2 10 -223.7 10 742.8 6 -14.4 9 73.0 6
T4 =73.5 9 -220.5 9 722.0 8 -19.1 12 69.3 9
TS -70.8 6 -220.0 8 725.7 7 -16.5 11 71.7 8
T6 -80.2 11 -240.0 12 797.1 4 -15.5 10 78.9 3
T7 -70.0 5 -202.0 5 682.2 11 -8.7 4 68.8 10
T8 -72.8 7 -214.3 7 718.1 9 -11.8 6 71.7 7
T9 -95.8 15 =277.7 15 914.5 1 -20.4 15 88.1 1
T10 -62.3 4 -189.9 4 638.8 12 -8.8 5 65.2 11
T11 -81.6 12 -241.5 13 808.6 3 -12.9 7 81.0 2
T12 -60.9 2 -177.5 1 613.7 15 -2.1 1 64.8 13
T13 -83.0 13 -237.0 11 788.0 5 -14.4 8 77.0 5
T14 -56.0 1 -181.4 2 616.0 14 -6.0 2 63.8 15
T15 -60.9 3 -184.9 3 623.7 13 -7.5 3 64.0 14
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