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Effects of different irrigation amount on photosynthetic characteristics,

yield and quality of coarse netted melon

LIN Jiajia, ZHANG Wenjing, WEI Danni, NIE Shengxian, WEI Xi, TANG Xiaofu

(College of Agriculture, Guangxi University, Nanning 530004, Guangxi, China)

Abstract: This experiment utilized the Baiselianren variety of thick-netted muskmelon as the test material to investigate
the impact of different irrigation amounts on the photosynthetic characteristics, yield, and quality of coarse-meshed
melons at various developmental stages in plastic greenhouses. The results indicate that appropriate irrigation levels signif-
icantly enhance plant growth and leaf photosynthesis, resulting in increased fruit yield, improved fruit quality, and higher
fruit commercialization rate. As the irrigation amount increased, the photosynthetic rate, stomatal conductance, transpira-
tion rate, gP, NPQ, and number of female flowers in melon plants exhibited a pattern of initial increase followed by a
decrease. Similarly, single fruit weight, yield, vitamin C content, and soluble protein content followed the same trend,
reaching their maximum values in the 12 treatment with 100% daily transpiration and evaporation irrigation, which were
1 544.03 g, 46.32 t-hm™, 28.61 mg- g, and 1.07 mg- g, respectively. Furthermore, an increase in irrigation amount also
led to an upward trend in pulp thickness, seed cavity diameter, and reticulation degree of melon fruits. Notably, the reticu-
lation of melons exhibited the best quality under the I2 treatment, which involved irrigating at 100% of daily transpiration
and evaporation. Considering the impact of different irrigation amounts on the growth, photosynthetic characteristics,
yield and fruit quality of coarse-textured melons at different stages of development in plastic greenhouses, we determined
the 12 treatment (irrigation based on 100% of daily transpiration and evaporation) was a more suitable water management
method, it is recommended that during the melon production, more detailed irrigation can be carried out according to
100% of the daily transpiration and evaporation during the early vine expansion and fruit development stages of the melon,
and 80% of the daily transpiration and evaporation during the middle and late vine expansion stages of the melon.

Key words: Coarse netted melon; Irrigation amount; Photosynthetic characteristics; Fruit yield; Fruit quality
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Table 1 Water status parameters of leaves in the spreading stage of each treatment

= s 2T 6 AR % 3%
. e B AR Ak B ikl e AR A
I 1] Period . . Relative permeability of

Treatment Relative water content of leaves/% Leaf cell sap concentration/%

leaf cell membrane/%

A £ FiT 1A 11 80.12+1.63 a 6.93+0.44 ¢ 92.69+2.12 a
Early stage of extension 2 77.83+1.83 ab 8.16+0.16 be 60.88+1.96 ¢

3 74.95+0.31 be 8.96+0.62 ab 67.45+1.92 be

14 72.02+0.23 ¢ 9.76+0.71 a 74.25+1.64 b
{H & S 3 Il 85.82+0.26 a 4.43+0.63 b 21.73+0.58 a
Middle and late stages 2 78.67+1.05 ab 6.36:0.12 a 16.20+1.01 ab
of extension 13 78.3241.03 ab 7.53+0.07 a 12.68+0.49 b

14 66.59+0.91 b 8.03£0.37 a 23.04£0.44 a

TE: FZUAENG PR E I WK AR R ERAE 0.05 KT ZREE. T,

Note: Different lowercase letters in the same column indicate significant difference among different treatments of the same stage at 0.05 level.

The same below.
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Table 2 Effects of different treatments on photosynthetic characteristics of reticulated muskmelon leave
= . . SALSRE Jila) CO, #eJ% s
4 F R b R pr e - e Py S
. yosiit ) . Stomatal Intercellular CO, .

i A Period Relative chlorophyll Net photosynthetic rate/ . Transpiration rate/

Treatment e conductance/ concentration/ 0

content/SPAD (mol-m?-s™) o (mmol-m~?-s™)
(mol-m”-s™) (pmol - mol)

& Fir i Il 29.91+0.06 b 5.05+0.67 ab 0.09+0.08 ab 288.68+12.84 a 2.99+0.07 a
Early stage of 2 30.2320.41 b 6.17£1.34 a 0.1140.03 a 277.53+15.59 a 3.2240.05 a
extension 3 31.15£0.02 b 5.03£0.71 ab 0.09+0.01 ab 283.73+6.79 a 2.98+0.06 a

14 33.2240.03 a 4.43£0.68 b 0.06+0.02 b 248.38+48.48 a 1.9240.12 a
& s Il 35.12+0.82 b 7.20+0.56 ab 0.16+0.02 ab 282.57+11.82 ab 3.54+0.75 a
Middle and late 1 36.55+0.09 ab 9.47+0.15 a 0.17+0.01 ab 310.11£18.99 a 4.1140.04 a
stages of extension |, 37324030 ab 6.94+1.42 ab 0.2240.02 a 314.79+22.95 a 4.10+£0.06 a

14 39.41£0.21 a 6.0140.81 b 0.08+0.02 b 257.61+43.01 b 2.68+0.07 a
SR H R Il 37.14+0.25b 4.94+0.22 b 0.09+0.02 ab 337.62420.17 a 1.32+0.03 ab
Early stage of fruit 1) 37.66£0.06 b 9.66+0.15 a 0.13+£0.03 a 282.93+4.15a 1.76£0.23 a
development

3 38.84+0.07 ab 5.3040.06 b 0.08+0.01 ab 316.17+35.21 a 1.18+0.17 ab

14 40.5240.44 a 3.3840.06 b 0.06+0.01 b 329.45429.88 a 0.95+0.03 b

n s B CO, W FE 2 56 B A i T i R AR AL a3
23 FEEBE N MYEHMERERRASE
WA

M1 3 W LA HY , HE ML 50 M SCRH T 203K 2%
TS HAT — S, B HE BB 3N, /NI as

DN (F) B AR, FF B HT6IN. Yefb K R
H (qP) FHAE Ak 5 1 K R 50 (NPQ)D B A5 VE I 2 1)
N 2T E U BRI AR (s, 7E 12 3R
B, T 1R 14 kPR, 12 AL FEAr AL 11 Ak
L R 12.41% M1 52.56% , 43 ) EE 14 Ab PR R &
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Table 3 Chlorophyll fluorescence parameters of plants under each treatment

ﬁ:iment F, F/F, qP NPQ

I1 138.611 0+£20.774 3 ¢ 0.463 3+0.063 9 a 0.697 9+0.1950b 0.358 1£0.039 8 be
12 158.891 2+3.880 1 be 0.399 5+0.015 7 ab 0.784 5+0.047 3 a 0.546 3£0.072 5 a

13 176.473 2+£3.490 2 ab 0.372 2+0.033 3 be 0.733 0+0.006 0 ab 0.438 6+0.018 7 ab
14 187.071 1£10.262 3 a 0.3155+0.0133 ¢ 0.614 6+0.0354 ¢ 0.306 4+0.102 5 ¢

27.64%H1 78.30%. LA L4 12 AbFEE &
IR R B et e e, FLUON 13 Ab#L

2.4 AEGEE XM SEH BT 7L 2 R SR
=AU

M3 4 DL Y, 13 A0 2R A0 MEAE 500 H 3 8%
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Table 4 Effects of various treatments on plant flowering and fruit setting habits
AR s 2
First female . S
Sections 12-18 Leave melon side vines

RbEE flower
Treatment o EAE I S 2 K e Bk aY RS

BTG AR WE T WETIER gy BREM 8K

. . . Number of female  Average length of . Day of pollination Vine length/
Birth node Fruit setting rate/% . . Birth node
flowers opening lateral vines/cm (Month-Day) cm

11 7.33 42.85 6.11 26.31 ab 14.00 05-09—05-11 26.50 ab
2 7.11 57.14 7.00 26.47 ab 13.25 05-08—05-12 24.37 ab
13 7.53 85.71 6.64 26.73 a 14.75 05-06—05-10 29.12a
14 8.18 38.09 6.00 16.54 b 15.25 05-09—05-13 14.37b

2.5 AREIEBEX M KEER M0

P 5 T, 6 T R X PR S T B SR A
FPEAMRKEW. &5 RSB SR, B
VR R RS I, BN B e R R B BT R R R AR
e, 15 4 MbBid, IR R E AT 8 12>11>
13>14,12 Ab3 PP R R IR E] 1 544.03 g, LU
s FE R 14.26%~51.28%, P8Ik 46.32 t-hm?,

x5 BAHRIMTEEE
Table 5 Yield indicators of fruit at maturity

b3 RRCLE i s RS e
Treatment  Average fruit weight/g Number of fruit  Yield/(t-hm™)
11 1351.33 ab 14 37.84
12 1544.03 a 15 46.32
13 1197.90 be 15 35.94
14 1020.63 ¢ 13 26.54

FoABAL P = Y 22.41%~74.53% , /& B9k B 5
AR
2.6 AEIEBREE XM E KR SR 8IS0
3R 6 TT N, FE IR 50T [0 S T I SR TR 48 2
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W 05 L JEE B 3 AN SR SR 1R 48 A 2 0035 34 7 1
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B M1 AREE R R ls BAR KT 8 3 KT Hith
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5y MRS PG KN E R RER SR . 1512
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Table 6 Fruit character index parameters under each treatment

e WTREE LR R
wE R R B B s o
. . . . Seed cavity diameter/  Textured protrusion . Fruit
Treatment Fruit shape index Fruit pulp thickness/cm . Texture grading .
cm thickness/mm cracking rate/%

11 1.1140.02 a 4.02+0.08 a 10.29+0.06 a 1.04+0.02 a 5% Lv.5 25

12 1.03+0.07 a 3.68+0.02 b 9.73+0.05 ab 0.96+0.01 ab 5% Lv.5 0

I3 1.04+0.06 a 3.45+0.05b 8.8540.03 be 0.43+0.01 be 3 Lv3 0

14 0.92+0.06 b 2.91+0.02 ¢ 8.214+0.04 ¢ 0.33+0.01 ¢ 3 Lv3 8

T, RARE, B 2R, T 2, Hisie 5 4%
Fbree DLEgh SRR, 78 12 Ab B IR SE R &
A e » BE s R I SUIRSE I 5 R
2.7 AEERLE X WS R S Bt A 20
1 7 T, E I X Y SR TR S 1) TPA fi
B R L L L R R R L R A A
— R . [ EE R N, SRS R R
5 1 IEL MR 1 KT ek /0N 5 T TPA Al 5 SR A
SR e B R AR A B, B R R ) S e 4 K S
WUNRAR A . T1 Kb R BT 14 b B,

DA B G UG AE 13 ARERR, SRSzl A Ok,
A e ) IR G . TR 12 AR R, R Rt R E
TPA T F F0 R PR B f /) B B e, L 4% SRR
R o
2.8 AELIEBEXTMSEI RIS RNENG

FH R 8 T, 8 R 6o PO S TSR 52 1) e v
A AR C AR PE R ORI AT VA 1 e b & 2t
A—ERm . WA R RN, RS RS R
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Table 7 Texture analyzer indicators of fruit at maturity

b3 TPA fififZ Pk R JBH M gk SR R
Treatment Hardness/g Springiness Cohesiveness ~Gumminess Chewiness Peel hardness/g Pulp hardness/g
I 2956.96 ab 0.52b 0.29b 799.66 b 423.61 ¢ 1540.12b 329.20 ab

12 2485.46b 0.53b 0.30 ab 925.42 ab 492.57 be 1 665.11 ab 267.70 ¢

3 3670.56a 0.58a 0.31 ab 1140.02 a 665.73 ab 1835.59a 303.46 be

14 3736.92a 0.57a 033a 124899 a 71222 a 151736 b 362.93 a

x8 BABIEHMRERERMFN

Table 8 Effects of various treatments on melon fruit quality

wCAlEMEER D LGRS ERSY D)
Soluble protein content/(mg-g"')  Total soluble sugar content/(mg-g")

LbF wCAVE PR TR0 /% w(4EE3 ©)

Treatment Soluble solids content/% Vitamin C content/(mg-g™")
11 10.02+0.03 b 26.37+0.04 ab

2 10.87+0.02 b 28.61+0.02 a

13 13.05+£0.05 a 25.64+0.08 b

14 10.77+0.02 b 25.28+0.04 b

0.98+0.08 a 15.34+0.01 b
1.07£0.07 a 17.56+0.08 ab
0.86+0.02 b 18.31+0.01 a
0.67+0.01 ¢ 17.71£0.04 ab
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