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mL (F,); JifH 16 %, B 375 mL (F)). HRRHEKEEFAKTE: W, R KT H & B2 K =1
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YR R IETH R E IR AR FEEHK AT, R R SR ERT S MRS EK R
o, PR G EHE TRE, Hb, W, AR EHIR 4 Z S, o 1.3 mg/g, 3% TH A
il 8.3%~227.5% MA[RIAL BRI TR 205 A5 W) BT S 47 4 3R kAT SR8 RBUE AT, SR G HER Y
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Effects of application frequency of organic fertilizer extract and irrigation
amount on the content of aromatic substances and cellulose in melon fruits
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( College of Horticulture, Northwest A&F University/Key Laboratory of Protected Horticulture Engineering in Northwest China,
Ministry of Agriculture, Yangling, Shaanxi 712100, China )

Abstract: [ Objectives ] The extraction solution of organic fertilizer is the form of realizing organic fertilizer
application with water irrigation. The effects of irrigation frequency and irrigation amount on the quality of melon
fruit were studied to provide technical support for the production of high quality and high yield organic melon.

[ Methods ] The melon plot experiment used the method of fertilizing with drip irrigation. The extracts of
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organic fertilizer were extracted with mixing pig manure, cattle manure and sheep manure with water in a ratio of
1 : 10 for 72 h, and then filtered. The three filtrates were mixed in a ratio of 4 : 1 : 1 by volume and diluted by
4.3 times for melon fertilization. The experiment set up three irrigation frequency of organic fertilizer extract: 8
times of application, 750 mL per plant (F,); 12 times of application, 500 mL per plant (F,); 16 times of application,
375 mL per plant (F,). There were two levels of irrigation: W, was 120% of the daily evapotranspiration before
fruit expansion, and then 140% of the daily evapotranspiration. W, was 140% and 160% of the daily
evapotranspiration. SPME-GC-MS was used to determine the volatile components, relative content and cellulose
content of melon fruit after ripening. [ Results ] A total of 71 volatile components were detected in melon fruits,
and the order of total content was F,W, > F, W, > F,W, > F,W, > F,W, > F,W,. Among the six treatments, there
were 21 kinds of volatile substances, and the order of their contents from high to low was the same as that of the
total volatile substances. Under W, the content of characteristic aroma substance in fruit was the highest in F,,
while under W,, its content first increased and then decreased with the increase of irrigation frequency of organic
fertilizer extract, which was opposite to the former. Under the same irrigation frequency of organic fertilizer
extract, the change rule was not obvious. Among them, F,W, treatment had the highest content of characteristic
aroma substances, which was significantly higher than other treatments, indicating that the irrigation frequency of
medium and high irrigation amount were beneficial to the formation of characteristic aroma in melon fruit. Under
the condition of low irrigation amount, with the increase of irrigation frequency of organic fertilizer extract, the
cellulose content of fruit increased first and then decreased; under the condition of high irrigation amount, the
cellulose content of fruit increased. With the increase of irrigation amount, the cellulose content of fruit decreased
significantly. Among them, the cellulose content of melon fruit treated with F,W, was the highest, which was 1.3
mg/g, 8.3%—-227.5% higher than other treatments. The content of aromatic substance and cellulose in melon
fruit was evaluated by membership function method. The comprehensive ranking order was F,W, > F,W, >
F,;W, > F,W, > F,W, > F,W,. The yield of muskmelon treated with F,W, was the highest, reaching 1.8 kg/m®.

[ Conclusions ] The effect of irrigation frequency and irrigation amount of different organic fertilizer extracts on
the volatile matter and content of melon fruit is consistent with the effect on the characteristic aroma components
and content of melon fruit. Under the condition of this experiment, F,W, treatment is the optimal in which the
aromatic matter content, cellulose content and yield of melon fruit reach their most satisfying degree.

Key words: melon; organic fertilizer extract; irrigation frequency; irrigation amount; aromatic substances;
cellulose; SPME-GC-MS
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Table 1 Detailed application times, intervals and amount of organic extracts in each treatment
FFAEAL Y RS U &t
LhE K Blossom and fruit setting stage Fruit expansion stage Harvesting stage Total
Treatment  Irrigation amount WE WU (d) WAk K (d) WE WK (d) Wk i e
Times Interval Times Interval Times Interval Times Amount
FW, 120%ET—-140%ET 2 10 4 6 2 6 8 750
FW, 140%ET—160%ET
F,W, 120%ET- 140%ET 3 7 6 4 3 4 12 500
F.W, 140%ET-160%ET
F,W, 120%ET—140%ET 4 5 8 3 4 3 16 375
F,W, 140%ET—160%ET

# (Note) : F—43 8 KJiiill! Organic leachate applied evenly in 8 times; F,—43 12 ¥XJiifill Organic leachate applied evenly in 12 times;
F,—/% 16 IKJitiflll Organic leachate applied evenly in 16 times; W,—J# i H 7% & 59 120% F1 140% Irrigation amount was 120% and 140% of the

transpiration evaporation.

(i 22 KA A F] ) o

FER MDA o e« S B G B A0 Oy
Bi, XGRS, B RIS R — R
A AT ] 20 AT IR 1 SR 52, AT AT
A1 MERBTLERFREL S g BT A 212 T 40 mL 1028
A, JFMAL g AN (Grral) F— A, [
AFIIA 10 pL 0.04 pL/mL A 3-T-Eil4rFE T 40 mL T
Zrh, S RVHEEAE OIS LT, BT S50°C
RGeS b, BEIPEFEE A 500 r/min, P
7 10 min, SR 5 T2 (AR 2 O B 40 min, 37 R
WMAEESAE, B 2.5 min, #H#FT GC-MS 4
Bro BAMEEE 3 RES, BOFHHE.

GC 444 i HP-INNOWAX Bk 9EE
HAE (60 m x 0.25 mm, 0.25 pum); #ERE G
250°C; HEFE KON IERE . THERRT N 40C
2£FF 2.5 min, 10°C/min F+Z 110°C, #XJ5 LA 6°C/min
FHEZ 230°C, 4R 8 min; /AR 4L He (99.999%);
i 1.0 mL/min, MS & HE I Ko i F e
(ED); MM 70 eV; B FIRIRE 250°C; ik
i 5 35~500 m/z.
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1.4 HUELIE
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SCHR[26-2713E4T N T 43 B LA 22 &1k 27 14 o
R R MY B E R AR, HHEA
KAUAF .

Z = (S1/S2 xmx 1000) /M
Kb, Z RSB LMY RS & (ug/kg); S1. S2 414
FREFE SRR . AR AIETIE; m. M 433
RN R B (ng) . HER BB ().
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TR A I PR (B LUIZ A8 b O AL R AT

¥ FH Excel 2007 1 SPSS 25.0 #4435 #4748
T, RFHMH 2 (two-way ANOVA) Fil LSD ¥
T2 ML E L (0= 0.05), FJH Excel 2007
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Fig. 1 Total ion flow diagram of GC-MS for volatile substances in melon under different treatments

[i# (Note) : F—743 8 ¥XJifilil! Organic leachate applied evenly in 8 times; F,—43 12 ¥XJifilil! Organic leachate applied evenly in 12 times;
Fi—43 16 KJiti i Organic leachate applied evenly in 16 times; W, —J#E H 7% & 5% 120% Fl 140% Irrigation amount was 120% and 140% of
the daily ventilation; W,—#8E H 28 & 1) 140% F1 160% Irrigation amount was 140% and 160% of the daily ventilation.]
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Table 2 Kinds and contents of various volatile components in melon fruits of different treatments
FW, F,W, F,W, F,W, F;W,
2]
Category JUIES o FUIES o JUIES i FUIES o LB i JHIENS CA
Kind Content Kind  Content Kind  Content Kind Content Kind  Content Kind Content

2% Ketones 2 54.6 4 62.8 3 55.4 5 84.2 4 435 4 332
&2 Aldehydes 8 998 10 2159 10 3073 12 2806 9 1994 7 1173
2% Alcohols 8 791 5 965 7 1726 7 1424 7 630 6 784
fis2 Esters 24 12531 13 4576 22 6769 21 6116 26 17266 19 7927
&% Hydrocarbons 2 304 2 104 3 283 3 263 3 212 3 279
HiAh Other 1 111 0 0.00 0 0.00 2 16.70 4 173 2 38.8
J3T Total 45 14789 34 7867 45 11907 50 10710 53 20318 41 10234

i (Note) : F—43 8 ¥Jitiill Organic leachate applied evenly in 8 times; F,—43 12 ¥ii/I! Organic leachate applied evenly in 12 times;
F,—41 16 IKJitEIl Organic leachate applied evenly in 16 times; W,—J# H €& #:[1) 120% #1 140% Irrigation amount was 120% and 140% of the
daily ventilation; W,—Eil H 2% % 511 140% 1 160% Irrigation amount was 140% and 160% of the daily ventilation.
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L MESEKEZMGT, RIERMEY A K
P et it 5 A AL 3 R R R AR 14 184 T e T i i
fiX, SnrEfbafar i . AHEA PR R R
THEWAT ST, R R Y A2 & & AR 1k
FUEASA &
2.1.3 AS[ml A B A SERAAE AR S o3 7 S 52 1)

MW 3 ATRLE H, ERFEAS R AR 12 B e
AR SHE K AT, AR RO & i 2

K2 K i

So AR OBE G AR, o Fw, Ab
PR PR TR ot v th A AL B 27.4%~130.0% .
EW, 5N, SRMIEFRSM S ELLF, &
EW, 50T, WLLF, s, B EW, &S
i HAANEE 53.6%~149.9%, EREFAHEMKE. £
AU AR 5 HE K i 2Z (R — 2 AR EAE .
22 AERAEMNEHNRIAHEZSENFN

M 2 ATLAE H, F,W, b A EH IR S 27 2
i, N 1.3 mg/g, BEmTHALE, &
8.3%~227.5%, HUE F,W, ZbFF F,W, 403, H
X E SRR E ., BRIV, MRHEKE XM
T, BURALF Y & i, B HUIE R B2 Wit FH A
YO 12 KA, REAYER S B . KRR S
(W,), RELFHER SRR W, 00 T HIFEA PR
VRU FH AR I T B o
23 TRLEHIRIEEYNRRAHEZESEN
RERBEREESS

X AN [) Ak PR TSR 52 55 75 ) Jot M 2 44 3R % it
1730 Jm R BUE L P (R 4), HERF N F,W, >
F,W,>F,W, >FEW,>EW, >FW,, 7EARIRK &M
F, W, A B3 AT L[] fsf S JOt i ISR S5 55 75 0 0o 7% 1k R 2F
RO, N AS .
24 ARIAESE K~ 289520

3 ATLLEH, F,W, A EEDR = s, 1k
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Table 3 Effects of different treatments on characteristic aroma components and contents of melon fruits
JhEL] LR T LR T T 2-MEET R T LIRC g (2)-3-T M- 1-1 Bt
Treatment Ethyl acetate n-Butyl acetate Ethyl-2-methylbutyrate Hexyl acetate cis-3-Nonen-1-ol Total
FW, 2196 1905 445 2522.0 138 6807
F,W, 3483 528 9.5 34.6 129 4184
F.W, 1929 1003 12.7 1316.0 507 4767
FW, 3089 1077 21.2 147.0 605 4940
F,W, 4437 3045 129.0 2675.0 170 10456
F,W, 2506 1312 39.0 1292.0 134 5283

# (Note) : F—4) 8 WIitifill Organic leachate applied evenly in 8 times; F,—43 12 IKJifiill Organic leachate applied evenly in 12 times;
F,—/7 16 IKJitilll Organic leachate applied evenly in 16 times; W,—# i H 75 & 219 120% F1 140% Irrigation amount was 120% and 140% of the
daily ventilation; W,—#il H 75 & 51 140% 1 160% Irrigation amount was 140% and 160% of the daily ventilation.
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Fig. 2 Effects of different treatments on cellulose content
of melon fruit
[ (Note) : F,—43 8 WJififill Organic leachate applied evenly in 8
times; F,—4) 12 K i Organic leachate applied evenly in 12
times; F;—4) 16 (KAl Organic leachate applied evenly in 16
times; W,—#E H 2& & B 1Y 120% F1 140% Irrigation amount was
120% and 140% of the daily ventilation; W,—¥#& il H 28 kK #AY
140% F1 160% Irrigation amount was 140% and 160% of the daily
ventilation. £ FAN[R]/ING FAEFIRAL PR E] 22 57§ 3 Different small
letters above the bars mean significant difference among treatments (P <
0.05).]
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Table 4 Membership function values and comprehensive scores of aromatic substances and cellulose content
in melon fruits of different treatments

e i FHEESY B - p
k3 S e Ak L8 idhg
. Characteristic aroma . )
Treatment Total aromatic substance Cellulose content Comprehensive score Ranking
substance content

FW, 0.56 0.42 0.62 0.53 2
F,W, 0.00 0.00 1.00 0.31 5
F,W, 0.32 0.09 0.89 0.41 3
F,\W, 0.23 0.12 0.00 0.12 6
F,W, 1.00 1.00 0.71 0.91 1
F,W, 0.19 0.18 0.87 0.39 4
CV(%) 0.35 0.38 0.32
BN 0.33 0.36 0.31
Weight coefficient ) ) )

# (Note) : F—4) 8 WIitifill Organic leachate applied evenly in 8 times; F,—43 12 IKJifiil Organic leachate applied evenly in 12 times;
F,—43 16 Wi Organic leachate applied evenly in 16 times; W,—# H 2€ & 1 [ 120% 1 140% Irrigation amount was 120% and 140% of the
daily ventilation; W,—#ilE H 7% % 51 140% H1 160% Irrigation amount was 140% and 160% of the daily ventilation.
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Fig. 3 Effects of different treatments on melon yield
[ (Note) : F,—47 8 WKJitifill Organic leachate applied evenly in 8
times; F,—4) 12 K il Organic leachate applied evenly in 12
times; F;—4) 16 (i il Organic leachate applied evenly in 16
times; W,—JE H 28 % 819 120% F1 140% Irrigation amount was
120% and 140% of the daily ventilation; W,—¥#& il H 28 kK # 1Y
140% F1 160% Irrigation amount was 140% and 160% of the daily

ventilation.]
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