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Meteorological service indicators for growth period
of greenhouse watermelon in the Qaidam Basin

LEI Yuhong"?,LI Chunhui’*, DENG Haifeng®, MA Liang’, YAN Liangdong',HA Jinlong®,LI Jifang’
(1. Qinghai Provincial Key Laboratory of Disaster Prevention and Reduction, Xining, Qinghai 810001, China;
2. Golmud Meteorological Bureau of Qinghai Province, Golmud, Qinghat 816099, China)

Abstract: To enhance meteorological service indicators for watermelon greenhouse cultivation in the Qaidam
Basin, a two-year cultivation experiment was conducted in the Nomuhong area from 2022 to 2023. The experiment
provided comprehensive data on the growth cycle, developmental stages, yield factors, and yield of greenhouse-
grown watermelon of different sowing dates over the observation period. Correlation analysis was conducted using
corresponding meteorological factors such as temperature, relative humidity, ground temperature, and CO, concen-
tration in the greenhouse during the same period. The results showed that the average duration of the growth period
of facility watermelons ranged from 80 to 135 days. When planted from mid-April to early June with better heat con-
ditions, the watermelon achieved higher yields, the two-year yield of watermelon was maintained between 7.12 kg to
16.14 kg . Research on the occurrence and progression of diseases and pests, including red spider mites and pow-
dery mildew, revealed that meteorological conditions from May to September were conducive to their emergence and
spread. The correlation analysis between watermelon yield and different meteorological indicators showed that the
correlation between the average daily temperature during bulking to mature stage and mature to harvest stage and
yield, and the correlation between relative humidity during vines to fruiting stage and yield, and the correlation be-
tween CO, concentration during fruiting to bulking stage and yield were significant or extremely significant. At the
same time, optimal meteorological indicators for different stages of watermelon development were determined.
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Table 2 The relationship between daily average temperature and yield of watermelon
of different sowing dates at different development stages
H S'Zi‘/’jff‘\{t%ll Daily average temperature/ C }ﬁ: -
BiH R~ B2 RIF~4 A~ i e~ ARSRE AR -IEIIN OR -~ Al e~ ol Yijlﬂ:l
ltem Sowing ~ Germination~  Young leaves ~ Vines ~ Fruiting ~ Bulking ~ Mature ~ Jk
Germination Young leaves Vines Fruiting Bulking Mature Harvest 8
—H Phase one 16.100 18.300 20.500 23.000 25.000 25.400 24.700 9.210
1] Phase two 20.300 20.300 24.400 24.300 25.500 25.100 23.900 16.140
= Phase three 24.000 22.300 26.700 24.800 24.000 25.300 23.600 10.840
Sl S
Correlation coefficient 0.260 0.225 0.336 0.460 " 0.589" -0.994" " -0.465* " 1.000

with yield

o+ TR BEMIK(P<0.05) 5 * = FoREZFMRK(P<0.01), TH,

Note: * indicates significant correlation (P<0.05); * * indicates extremely significant correlation (P<0.01). The same below.

®3 ARABHANELAEHERRSKEBESTEXR

Table 3  The relationship between daily minimum temperature and yield of watermelon

of different sowing dates at different development stages

H H KA Daily minimum temperature/°C

i

S W~ GRG0 DB M~ R AR~ ION k- -

Item Sowing ~ Germination~  Young leaves~ Vines ~ Fruiting ~ Bulking ~ Mature ~ ke

Germination Young leaves Vines Fruiting Bulking Mature Harvest °

—HA Phase one 1.100 4.200 6.300 8.600 13.700 14.900 15.100 9.210

1] Phase two 6.100 7.100 10.100 12.600 14.700 14.900 12.700 16.140

= H] Phase three 11.400 10.800 14.400 14.300 14.500 15.000 11.500 10.840
Chi PSS

Correlation coefficient 0.209 0.156 0.190 0.440 " 0.808" * -0.292 -0.405" 1.000

with yield
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W] K ~ B = 10°C BUR 5 R B IE A G
KZ(P<0.05) , Ut BHIZ By B o B A A 75 IR
ARG RIE ., DIt~ ] = 10°C FUR 57 &
B A ZR (P<0.01) |, 136 B stk 40 ) 10 FH R
ANHE T 5T 243.0~350.0 °C - d BAT

3.3 EHEAENEHESMEZRSH

33.1 WINLLEekk R AR ARG AR L0k R Ik
e R B 5 VG A 3222 v Rl ) 7
CLWR , SOPRAR LT VG TCET W % s S R 2
T ERUORT ) HEULI VLT Wk 2 A ) B 43 )
Jy6 A NAIA 8 H T A), WX ANI 2= LG 2
F(E1.2)%E JOFRRAN T 21.4~29.6°C 2 0]

R4 TRBEHENZIXEHENEESTEXR

Table 4 The relationship between relative humidity and yield of watermelon of

different sowing dates at different development stages

AXTEE Relative humidity/ %

WiH Wl ~ R REF~4ht ] A~ e~ AR ARSR SN IR~ Y R~ MR \P:‘i
ltem Sowing ~ Germination~  Young leaves~ Vines ~ Fruiting ~ Bulking~ Mature ~ ke
Germination Young leaves Vines Fruiting Bulking Mature Harvest
—M] Phase one 76.000 72.000 75.000 63.000 67.000 66.000 62.000 9.210
] Phase two 72.000 74.000 60.000 69.000 66.000 62.000 66.000 16.140
= Phase three 58.000 70.000 65.000 64.000 72.000 62.000 67.000 10.840
Sl TS
Correlation coefficient 0.083 0.731° -0.884" " 0.998" * -0.438" 0.682" 0.531" 1.000
with yield
RS FREBEHANELEHO cm EEF~EXR
Table 5 The relationship between 0 ¢m ground temperature and yield of
watermelon of different sowing dates at different development stages
0 cm HifiE O cm ground temperature/C .
BiH R~ R R ~4I A~ i) e~ AR SRE ARSI Ok~ Al e~ ol :‘i
ltem Sowing ~ Germination~  Young leaves ~ Vines ~ Fruiting ~ Bulking ~ Mature ~ ke
Germination Young leaves Vines Fruiting Bulking Mature Harvest
—Hi Phase one 17.500 17.200 18.700 19.200 24.800 26.200 30.700 9.210
1] Phase two 18.000 18.900 19.100 22.200 27.600 28.000 29.800 16.140
= Phase three 19.200 21.500 24.500 27.500 28.900 28.200 24.700 10.840
Sl XSy
Correlation coefficient ~ —0.007 0.106 -0.233 0.068 0421~ 0.613" 0.157 1.000
with yield
x6 FEFBEPANELEHY CO,REEFEXR
Table 6 The relationship between CO, concentration and yield of
watermelon of different sowing dates at different development stages
CO, ¥ CO, concentration/% o
BiH R~ RZE RZF~AIM T A~ AR AR ERMT R~ R~ R Yii
ltem Sowing ~ Germination~  Young leaves ~ Vines ~ Fruiting ~ Bulking ~ Mature ~ ke
Germination Young leaves Vines Fruiting Bulking Mature Harvest
—Hi Phase one 0.519 0.521 0.578 0.515 0.581 0.447 0.395 9.210
3] Phase two 0.517 0.604 0.500 0.517 0.614 0.396 0.390 16.140
= Phase three 0.500 0.507 0.596 0.605 0.521 0.395 0.462 10.840
Sl XIS
Correlation coefficient 0.199 0.936" * -0.919" " -0.274 0.609 " -0.670" -0.351 1.000

with yield
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56% ~75%Z 18], % 6 AT A4 3 H A B HE
70%4h , A it e ¥ /N T 70%, 8 A 4y % &A%
AR FLLMR & A Kk, AN BT B MR
RZHRE BN T15.0~21.1C Z 0], e <R
F 20.0~29.7°C Z[8] , FIXHEEE N F 24% ~49% 2.
), HARERBRE ST, ENFHR
1 20.0~30.0°C AAXHEE 60% ~70% . H fit & <
<50.0°C JE21 Wik % T A0 EE 0 ) 13 R LT R Y L
RGNS A EniA3], 5—9 H o a4 Kk
PR EIA K A LTk R E R AT B, AH X % A
YRR 15.0~21.0°C AHIXHEE 20% ~50% , H £ 5
I <30.0°C B 1] FR0 PG SN 2T bk 2 A=

332 ®mANEGBHRmEAENAEEAA PHIKNAMRR
MNP E B A, R A — R R R
JEE TR AN X A AR G 2 RS Bt i R
MR 22 1 5 Kot L VR R 7E 5—6
ARGERAE, —WOE 2% 2L B R, G R
M RE S KA T AL 4G, Bt R i B, Al 0
DU, VG I R 2 A= s BEH ERAE 5 H TR A), AR
BRRAME (B 3) kE, HOF B T 16.4 ~
30.6°CZIH], B 5 H 31 HE¥S R 30°C 4h, H
A ¥ T 26.0C; H fem SEAN T 27.2 ~
59.4°C Z [A] , FAXHREE AT 45% ~68% 2 [0, H &L
RIBRZSM AR SR 16.0~26.0°C |

AHXTREEE 45% ~70% | f5z e Sl < 60°C /2 R iR &
o OIS B IR T B S L, IE R A RN 5 A O Bk E]
5—9 3 PH A KA R R 33 kA IR I 1T e,
HIREETE 80% LA b g 3 25 Tk & 4k, DAAH L i}
BEIMREZRE P RENT 6.5~17.5C
Z I, H B SR T 13.4~26.8°C 2 [A], A% i i
T 17% ~T1% 210 F2SRER A 3 H 85, Hoax
H B 5 10°C, A0S B B A ) B 502 &
20% ., PRI AT AL, AH O R 2 A6 3SR 1000 ~
18.0°C AHXFESE 20% ~ 50% < I < 27.0°C B
AT PG N R I R A
3.4 BREAREEFHEESFRSIER

2022 V)N A T 6 H 7 HIF4R,10~31
d A—E 3 MR A F W R B AR, R 79
~82 d; 55— A VY I 34 B R i K PR T
AR, ph o T A5 S P I e 9 U A A —
Bl 6 H 7 HIFMRIER, P 25 et ; FLAh ) 4% ol
VORBE TS A58 & & A I ™ i, WOk A 4% Fh 4
S I B G SRR 22 VE I ELRAIR

2023 AEP s T 3 A 15 H - 4R, & 30
d A—AFEW B — =W RE R ~ B IR
BOHTE] (128 d) 5 =0 135 d, B H AP 7
d; HTP IR D ~ 2 it 301 9 B B IR SRAR T 10°C, Xt
VORI AR BB — o 5 M5 AR R 7= 2 PR 2800 e 245
ROGER D) HEIVER R R K P ERE P

R7 FARABEPARELEH=10CREBES"EXER

Table 7

The relationship between =10°C accumulated temperature and yield of

watermelon of different sowing dates at different development stages

=10°C IR =10°C accumulated temperature/ (°C + d)

vl =N

WA RERN ~ R ZEW) 2~ Gnt ] ait ~ ] b~ AR AR - I IR~ B i ~ R z(i

ltem Sowing ~ Germination~  Young leaves Vines ~ Fruiting ~ Bulking ~ Mature ~ Jke

Germination  Young leaves ~ Vines Fruiting Bulking Mature Harvest °

—H Phase one 257.800 401.800 327.600 367.900 724.800 735.500 391.500 9.210

] Phase two 284.300 264.500 243.600 364.700 611.900 1056.100 405.500 16.140

=] Phase three 168.200 178.100 347.600 248.200 287.600 1190.600 730.400 10.840
S AR R AL

Correlation coefficient 0.494* -0.350 -0.917* " 0.270 0.045 0.443" -0.257 1.000

with yield
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Indoor meteorological elements in late June
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Fig.2 Indoor meteorological elements in late August
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Indoor meteorological elements in mid to late May
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Fig.4 Outdoor meteorological elements in mid to late May
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Table 8 Suitable meteorological element index values for different development stages of facility watermelon
KEM TR o il AR AHXHE R 0 cm Huild 10 cm il
Development Average Maximum Minimum Relative 0 ¢m ground 10 em ground
stage temperature/ C temperature/ °C temperature/ °C humidity/ % temperature/ “C temperature/ C
TR
*ﬁﬂl Ziﬂ:”ﬁ . 16.0~26.0 43.0~46.0 6.0~14.0 50~80 17.0~30.0 16.0~27.0
Sowing ~ Germination
N
_AA_ meliﬁ 18.0~27.0 42.0~46.0 7.0~17.0 50~80 17.0~32.0 15.0~28.0
Germination ~ Seedlings
T ~ &
4 EH Tﬂixfﬁﬁ 20.0~25.0 44.0~47.0 10.0~16.0 50~80 18.0~28.0 17.0~26.0
Seedlings ~ Vines
L ~ZORI 23.0~25.0 39.0~46.0 10.0~15.0 50~70 24.0~29.0 21.0~27.0
Vines ~ Fruiting
SEEL
/n.% W 20.0~25.0 41.0~46.0 11.0~16.0 40~70 24.0~31.0 22.0~27.0
Fruiting~ Harvest
. . . =10°C AR S i 1 e Ry
REMW 20 cm Hiif 40 cm ik CO, P CO, F Rk CO, /NP
=10°C accumulated . . ..
Development 20 c¢m ground 40 cm ground ) . CO, average CO, maximum CO, minimum
emperature
stage temperature/ C temperature/C /( (I; - d) concentration/%  concentration/%  concentration/ %
TR
} $§ﬂ: ‘Ziﬂ,:/ﬁ, 15.0~25.0 13.0~23.0 160.0~290.0 0.050~0.057 0.054~0.087 0.032~0.047
Sowing ~ Germination
ot pte
#Z_ adald . 15.0~27.0 15.0~26.0 170.0~440.0 0.045~0.061 0.055~0.073 0.031~0.043
Germination ~ Seedlings
B~ s
“ EH TEEX}-‘J} 17.0~25.0 16.0~25.0 240.0~360.0 0.039~0.060 0.047~0.072 0.031~.0043
Seedlings ~ Vines
il ~ SR
20.0~26.0 18.0~25.0 730.0~1000.0 0.049~0.061 0.057~0.072 0.031~0.043
Vines ~ Fruiting
ZEEL il
FR ] 22.0~26.0 21.0~25.0 240.0~730.0 0.039~0.065 0.058~0.097 0.028~0.032

Fruiting ~ Harvest
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