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Abstract

Based on the 12-term observation data of solar greenhouse watermelon experiments conducted by
the Changle County Meteorological Bureau, this study employed correlation analysis methods to
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explore the relationship between yield and meteorological factors at various growth stages. It fills the
research gap in the field of the relationship between the yield of warm greenhouse watermelons in
Changle and meteorological conditions. The results indicated that temperature had the most signifi-
cant impact on the yield of solar greenhouse watermelons in Changle County, with the average tem-
perature during the maturation stage showing the closest correlation among all growth stage mete-
orological factors and yield. The study determined the suitable temperature indicators for each
growth stage that are conducive to the growth and yield increase of solar greenhouse watermelons in
Changle County, which are: 19°C~20°C during the seedling recovery stage, 20°C~24°C during the vine
extension and flowering stages, 24°C~27°C during the fruit setting stage, 25°C~28°C during the fruit
expansion stage, and 28°C~30°C during the maturation stage. Additionally, the study identified suita-
ble indicators for 10 cm soil temperature, sunshine duration, and air relative humidity at each growth
stage, and summarized the meteorological factor regulation techniques to enhance yield.
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3.1. BHIARTESSKREZXRE S
3.1.1. BERE

ESRBEA G RITRA 12 AT TR A, B O N PSR PR E AR PFHRIESR
W FRHEEE . HUE(10 cm). AR #HESLER, RMUATRESIEMN B BEW a8, g
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3.1.2. BiEgeit

Table 1. Watermelon yield per mu and meteorological elements situation

F1. AMETES5S8EREN

73 HA%L 1 2 3 4 5 6 7 8 9 10 11 12

Ao 3277 3488 3500 3425 3281 3463 2973 4150 4072 3042 2422 4096

Al 11.8 16.1 16.0 16.3 17.9 19.2 20.2 19.0 26.2 30.6 18.1 19.1
A> 15.9 16.9 18.1 18.1 17.2 18.8 21.1 21.8 24.9 30.2 16.2 20.7
A3 17.5 18.9 18.1 18.8 19.5 18.7 247 225 239 253 173 20.0
Aq4 18.8 17.4 18.1 212 20.7 19.6 25.6 26.0 26.9 273 16.8 245
As 19.7 20.8 20.9 214 21.2 18.5 26.5 27.7 27.1 253 18.8 25.0
As 21.8 22.7 222 223 22.4 21.7 26.5 26.2 30.1 20.5 17.7 284
Ar 12.5 16.8 16.8 17.2 18.7 344 29.1 28.2 38.1 429 28.8 31.7
Asg 16.6 17.7 18.9 18.9 24.8 35.6 33.8 342 36.2 40.6 25.8 313
Asze 11 10 10 9 10 7 5 5 8 7 7 8
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grit A 12 H7E T e < G 2 2O A DU 7 I RS A5 o AR B SRR PG A KA
m TREEZEI) . (e JET. ARTUL. T, RGEIAE 6 MK E W, WHUHBLRTE AR TP
B il CPEARAR S AR MR (10 em) H BRI SRR EIE, 3t 36 MR EF 5T
SR AT RBREE 0T o R0 TN 7 (kg/ EDIE NS H 551 dos 6 N RE HIAIRLHI T B GR(C) P B
AR (C) PRI EBR AR (C) AR BE (%) . MU (10 em) (C) . H R H(h) 15 D LB 4
A(i=1,2,3,--36), HH A1\ Aoy Asv Asv Aas As oo v Ase S3 RN KB WA R T
el PR AR AR MR (10 em) F IR H (). AHICEHE WA 1.
3.1.3. #MELAIEHIE
WG EL | RIGER T C RN ALFE, B SR F B A2 A 3 5 15 31 (0 B 51 AR AL 51
fH. FREALALERAE 02 2,
Table 2. Standardized processing of watermelon yield per mu and meteorological elements
=2 AME~ESSKERRENLEBR
o 1 2 3 4 5 6 7 8 9 10 11 12
Ao 0.9547 1.0162 1.0197 0.9978 0.9559 1.0089 0.8662 1.2091 1.1863 0.8863 0.7056 1.1933
Al 0.6139 0.8386 0.8321 0.8498 0.9334 0.9993 1.0520 0.9899 1.3620 1.5932 0.9420 0.9939
Az 0.7948 0.8445 0.9043 0.9045 0.8616 0.9386 1.0565 1.0922 1.2446 1.5102 0.8112 1.0371

A3 0.8551 0.9231 0.8854 0.9196 0.9519 0.9161 1.2104 1.1005 1.1697 1.2400 0.8480 0.9801
As 0.8569 0.7931 0.8263 0.9676 0.9441 0.8961 1.1702 1.1850 1.2285 1.2461 0.7683 1.1178
As 0.8657 0.9140 0.9208 0.9428 0.9307 0.8116 1.1644 1.2170 1.1940 1.1130 0.8260 1.1000
As 0.9262 0.9631 0.9445 0.9485 0.9526 0.9219 1.1232 1.1144 1.2763 0.8721 0.7507 1.2065
A7 0.4759 0.6400 0.6376 0.6555 0.7134 13103 1.1091 1.0748 1.4480 1.6332 1.0942 1.2080
Asg 0.5965 0.6356 0.6775 0.6773 0.8898 1.2762 1.2121 1.2274 1.2987 1.4587 0.9274 1.1228

Asze 1.3741 1.2223 1.2885 1.1123 1.2576 0.8724 0.5779 0.6060 0.9850 0.8366 0.8402 1.0273

3.1.4. BXEELIE
Bz 2 BEE AT A AT, RISR S 751 4o S5 HEUT A 4, A0 25080 . 465t 2 H 45 A4, W35 3.

Table 3. Absolute values of reference series and comparison series

= 3. SEHISHRFIIEIE

FHIE 1 2 3 4 5 6 7 8 9 10 11 12

Al 0.3408 0.1776 0.1876 0.1481 0.0225 0.0096 0.1858 0.2192 0.1756 0.7069 0.2364 0.1994
Ao 0.1599 0.1717 0.1153 0.0934 0.0943 0.0703 0.1903 0.1168 0.0582 0.6239 0.1055 0.1562
A3 0.0996 0.0931 0.1343 0.0782 0.0039 0.0928 0.3442 0.1086 0.0166 0.3537 0.1424 0.2132
A4 0.0978 0.2231 0.1934 0.0302 0.0118 0.1128 0.3041 0.0240 0.0421 0.3598 0.0627 0.0755
As 0.0890 0.1022 0.0989 0.0550 0.0252 0.1973 0.2983 0.0079 0.0077 0.2268 0.1204 0.0933
A¢ 0.0286 0.0531 0.0751 0.0493 0.0033 0.0870 0.2571 0.0947 0.0900 0.0141 0.0450 0.0132
A7 0.4788 0.3762 0.3821 0.3423 0.2425 0.3014 0.2429 0.1342 0.2616 0.7469 0.3886 0.0147
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Asg 0.3582 0.3806 0.3422 0.3205 0.0661 0.2673 0.3459 0.0183 0.1123 0.5725 0.2218 0.0705
Ao 0.3219 0.3357 0.3695 0.0548 0.1495 0.2031 0.4160 0.0118 0.0381 0.3249 0.1705 0.3219
Aio 0.3558 0.2848 0.1755 0.0620 0.1050 0.0538 0.3117 0.0133 0.0117 0.3702 0.1174 0.3558
An 0.0986 0.0656 0.0592 0.0427 0.0022 0.0533 0.2843 0.0155 0.1296 0.1879 0.1479 0.0986
A 0.0007 0.0439 0.0524 0.0409 0.0185 0.0061 0.1711 0.1926 0.0249 0.1055 0.1337 0.0007

Asze 0.4194 0.2061 0.2688 0.1144 0.3017 0.1365 0.2883 0.6031 0.2014 0.0496 0.1345 0.1660

3.1.5. FESERFHSKRERNXKRY
R K ORI 7 T 7775, RN AIH A, PR 3 o, tHE R -85 &8 kK 51
RRERMIRER R
o, =(Amin+ pAmax)/ (A4, + pAmax)

EiR A Amin FoRFTA HUBUR A R 40 2 E P R MEL Amax FoR A HUER I T4 24
M KAE, p FoRpHEE, HUE 0.5. M3k 3 g0 ZEP IR, f/MEAmin 4 0.0007, i K{HAmax
0.7469 RAHREHEAN LIR AT, KRGS KT AR ERIRIK AL

3.1.6. HHTBSEXBHMSKERNKEKE

Table 4. Correlation degree between watermelon yield per mu and meteorological elements

F4. ANETESSKERNKERE

RRER RIKSE e RRER RIRE HeF
Ai 0.6753 30 Ao 0.7378 15
Az 0.7295 19 Ao 0.7042 24
As 0.7572 13 Aoy 0.7313 17
Ay 0.7787 8 An 0.7137 23
As 0.7964 6 A3 0.7795 7
As 0.8633 1 A 0.7648 12
A7 0.5700 36 Ass 0.6469 33
As 0.6347 35 A 0.7033 25
Ay 0.6771 29 Az 0.7209 21
Ao 0.7353 16 Aog 0.7716 11
An 0.8037 4 A 0.7751 10
A 0.8559 2 Aso 0.8118 3
Az 0.7222 20 Az 0.6675 31
As 0.7313 17 Az 0.7777 9
Ais 0.6831 27 As3 0.6650 32
Ais 0.7144 22 Az 0.6858 26
A7 0.7538 14 Ass 0.6828 28
Aig 0.8019 5 Ase 0.6391 34
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Figure 1. Yield per mu in each period
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