2026,39(6):106-112 FE K K BE = T

DOI:10.16861/j.cnki.zgge.2025.0864

A EFe X A NE FF A KR 3L M RS2

I ERM,BRS L ARR L M

GBI Ao 5 A TR WM 3180205 2. M B ATIANARAR  WHLEM 3180205
3. MW Z AR ARE SRS WLEM 318020 4. WHT LigHME AR W7 ¥ 3150000

OO TR R R PR AR AL A BT Y (660 nm) i % (450 nm) 45 (520 nm) « 3594 (590 nm)
LT A (730 nm) 5 FEER 43 15 B H 5] (06:00—18:00) AR [H] (18:00 %25 H 06:00) I8 5 AL, %6} b 73 A Hxof o
JRA KA bR CAnR iy 2200 I 2R 155 DA SR s R CRn B 5 i m VR MR [ ) & i B SRR A R A
PR S RN o BIF TS 485 SR o, 75 176 JIA B 2 R R 4736 L A A 3, 6 6 498 5 G TR AR 1) K 34, 8 v L IR 51
M5 . TESNTT T, B BCR R B A4 e b 38, 20 706 A B S 1Ak 8 (123.05 em) i s BA S 1 i Al 25
1 (56.25 SPAD)TE 4 ) fie i o 5 70 IV &2 J S A0 2F A0 A0 R, SR UGIAT A RA A B . Horp, (9 R T 40 e b 3
AT IR SR AR B i, O 67.21 SPAD, JEAREE R E MK, 0 179.93 om ;s B IEAT L1 6 AL B W] Al R & A, Oy
7.45 mm. FEHIFEUCR B 6 AR T, AT AL A, (0 H 2 b 2 W D A R, BT LA e, AR IR
J& AT A BCEAT H IR SRR EE, Ay 8 A iSRS &, O 64.44 SPAD. 45 b I BEAIE LT 4H & T LA
Pk R AR P I 2R K, e v RN G PR R 244

SRR I ; BEREARET s 60T s SRS iR

FE 5SS :S651 XHRFRRRRD : A NEHRES:1673-2871(2026)06-106-07

Effects of different light waves on the nutritional growth and fruit quali-
ty of watermelon
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Abstract: To explore the optimal light wave combinations for facility watermelon cultivation, this study selected five
light waves: Red (660 nm), blue (450 nm), green (520 nm), yellow (590 nm), and far-red (730 nm). Treatments were
applied during the daytime(06:00—18:00) and nighttime(18:00—06:00), and their effects on watermelon growth indicators
(plant height, stem diameter, chlorophyll content, etc.) as well as fruit quality (fruit mass, sugar content, nutrient content,
flesh color, etc.) were systematically analyzed. The results showed that appropriate supplemental light treatment could
enhance watermelon plant growth and improve fruit yield and quality. During the seedling stage, nighttime far-red light
treatments at night were recommended. Among these, the far-red light had the highest plant height (123.05 cm), relative
chlorophyll content (56.25 SPAD ) were the highest treatment. From the vine elongation stage to before flower bud differ-
entiation, full-day red light treatment were recommended. Among them, daytime red light treatment increased leaf relative
chlorophyll content (67.21 SPAD) and promoted vine elongation (179.93 ¢cm), while nighttime red light treatment
increased vine diameter(7.45 mm), and nighttime green light treatment resulted in overall better plant growth. During the
flowering stage, nighttime blue light treatments were recommended to increase flower number, but daytime red light treat-
ment should be avoided as it significantly reduced flower number. Fromfruit set to maturation, daytime green light treat-
ments were recommended. Daytime green light treatment increased leaf relative chlorophyll content (64.44 SPAD). In

conclusion, choosing the appropriate combination of light quality can promote the growth of facility watermelons in early

Ys HEA:2025-12-17; 1& ] H#H: 2026-03-18

ESWH : &M i BHRIIH (24nyb06) : WiTL A BUH /T — REHIFITH (Y202456115) 5 £ /1 117 47 5 4 2 BE 52 R R “BF 70 5 7 & 1134
B (24GHYJ02)

EZ I £, 2, YHIm, B 7807 [ 9 AR 2% . E-mail : 254828713@qq.com

BIEEE AR, T, B2, 0F 5007 AR 508 A 22 5 5 7 AE )% . B-mail : congjianmin@126.com

-+ 106 -



61

TR 55 AN PEJIVE IR AR R S 5 520

X ISR 5T

spring and provide scientific suggestions for supplementary lighting of facility watermelons.

Key words: Watermelon; Facility cultivation; Light wave; Fruit quality
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Table 1 The light color, wave length and lighting time
corresponding to different light treatments

b3 eI 4l G R]

Treatment Light color Wave length/nm  Lighting time
CK F %8 )% Natural light 00:00-24:00
DB 1% Blue light 450 06:00-18:00
NB 156 Blue light 450 18:00-06:00
DG 4% Green light 520 06:00-18:00
NG 4% Green light 520 18:00-06:00
DY L Yellow light 590 06:00-18:00
NY L Yellow light 590 18:00-06:00
DR £15% Red light 660 06:00-18:00
NR 4196 Red light 660 18:00-06:00
DF 2141 Infrared light 730 06:00-18:00
NF 21 4M % Infrared light 730 18:00-06:00
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Table 2 Morphological and physiological indicators of watermelon plants under different treatments

30d 60 d 90d
LiECS S . T8 R
. e -4 - . e - e
W e B OBE R WG BEL P TERE ME EER w00 B
Treat- Chlorophyll Nitrogen Stem Plant Chl ra f I Nitrogen Stem N Vib . Main vine Main Chlorophyll Nitrogen Stem
ment relative content/ diameter/ height/ rela(t)i\?e? Y content/ diameter/ o fu ¢ length/ vine relative content/ diameter/
content/ (mg-g") mm cm o (mg-g") mm fl cm diameter/ content/ (mg-g") mm
SPAD content/SPAD owers mm SPAD
CK 5493+ 20.03+ 4.23+  116.63+ 61.73+ 2236+ 11.05+ 1550+  154.28+ 6.33+  59.96+ 21.65+ 1141+
7.64 a 243a 0.74a 9.05 abc 2.72 de 1.09b 1.80ab 2.29d 1030 cd 0.69¢ 4.64 ab 1.45ab 0.78 ab
DB  56.78+ 20.64+ 4.10+ 99.94+ 61.84+ 22.02+ 9.19+ 16.10+ 166.22+ 6.71x 59.98+ 21.50+  9.19+
492a 1.56a 0.53a 7.44 cd 2.28 de 0.71b  1.40 abcd 3.17cd  15.81 abed0.71 bc  2.64 ab 0.89ab 1.21 cd
DF  50.24+ 18.57+ 4.92+  109.98+ 66.56+ 23.69+ 11.52+ 1630+  148.25+ 6.72+  59.84+ 21.58+ 10.97+
6.34a 20la 0.84a 7.64 abc 2.72 ab 094ab 2.02a 258¢cd 11.79d 047bc  5.74 ab 1.64 ab 0.87 ab
DG 5457+ 19.84+ 4.67+ 114.34+ 67.14+ 2690+ 10.57+ 17.10+ 155.32+  6.69+ 64.44+ 23.07+ 10.57+
6.51a 1.99a 0.66a  16.57 abc 4.27 a 7.53a 2.03abc 2.86bcd 13.14cd 0.67bc 791a 2.6la 145bc
DR  55.00+ 19.75+ 4.71+ 89.75+ 67.21+ 2396+ 10.73+ 14.90+ 179.93+  6.88+ 61.49+ 21.83+ 12.18+
6.57 a 1.69a 0.60 a 525d 239a 0.73ab 2.05abc 2.56d 13.25a 0.78 abc  7.60 ab 1.59ab 137a
DY 5492+ 20.06+ 4.46+ 109.33+ 63.72+ 22.82+  11.74+ 17.40+ 170.82+  6.84+ 59.04+ 2146+ 1221+
7.25a 230a 0.82a 9.76 abc 2.45 abed 071b 2.08a 3.4bcd 1429 abc 0.65 abc  1.49 abc 0.40 abc 0.57 a
NB  57.00+ 20.69+ 5.04+ 105.64+ 59.22+ 21.42+ 8.24+  21.90+ 173.22+  7.78+ 55.61+ 20.35+  8.73%
5.10a 1.59a 0.8la 6.23 bed 3.12¢ 1.01b 092cd 203a 10.46 abc 1.05 a 4.04 be 1.19 be 0.60 d
NF  56.25+ 2247+ 4.50+ 123.05+ 62.56+ 2244+ 8.75+ 2030+ 164.78+  7.10+ 52.38+ 19.15+ 837+
7.03 a 7.58a 0.39a 23.75a 2.20 bede 0.66b 1.48bcd 2.69ab 13.16 abcd0.56 abc 4.14 ¢ 1.38¢c  0.64d
NG 50.73% 18.72+ 4.75+ 118.44+ 62.65+ 2277+  10.66+ 18.60+ 160.20+ 731+ 61.26+ 22.06+ 10.88+
594 a 1.88a 0.84a 10.48 ab 3.88 bede 1.27b 3.1l abc 244 abcd 7.76 bed 0.65 abc  4.79 ab 1.42 ab 1.72 ab
NR 55.77+ 20.32+ 4.54+ 107.16+ 66.27+ 23.62+ 9.51+ 19.80+ 177.47+ 7.45+ 59.40+ 22,13+ 1037+
6.12a 194a 1.10a 9.89 abc 2.93 abc 1.01 ab 1.41 abed 2.00 abc 14.19ab 0.68 ab  4.64 abc 2.42ab 1.18 be
NY 53.11% 21.57+ 4.72+ 110.78+ 62.06+ 2231+ 721+ 20.80+ 166.45+  6.68+ 59.48+ 21.50+ 10.38+
9.00 a 812a 192a 9.86 abc 2.09 cde 064b 094d 2.68ab 15.82 abcd0.41 bc  3.10 abc 0.94 ab 0.65 be

T [ F e 5 AN RN FRERIRAE 0.05 KT EREE . T,

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 3 The membership function values of different watermelon treatments

30d 60 d 90 d GRS Watermelon fruits
L2 S ) R B 4 S )& R B 4 g AUE 4 BEE i) s
Treatment  Membership Membership Membership Membership

function value Rank function value Rank function value Rank function value Rank
CK 0.38 6 0.38 10 0.70 5 0.44 8
DB 0.36 8 0.39 9 0.53 8 0.47 7
DF 0.25 10 0.59 5 0.66 6 0.43 9
DG 0.28 9 0.70 3 0.89 1 0.47 6
DR 0.40 5 0.72 2 0.81 2 0.58 3
DY 0.37 7 0.60 4 0.71 4 0.41 11
NB 0.54 2 0.43 7 0.28 10 0.66 1
NF 0.64 1 0.42 8 0.07 11 0.56 4
NG 0.25 11 0.53 6 0.73 3 0.62 2
NR 0.41 4 0.75 1 0.65 7 0.56 5
NY 0.45 3 0.31 11 0.40 9 0.42 10
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Table 4 Morphological data, color indices and the number of malformed fruits of watermelon fruit in different treatments

R R R Y RBRE REEE G epmpy e BORE R
i iz it R Rind Rind X
Treat- . . . - Lo . . Central flesh Marginal flesh Number of
Single fruit  Fruit transverse Fruit longitudinal Fruit shape thickness/ hardness/ . o . o .
ment . . . color saturation/(°) color saturation/(°) malformed fruit
mass/kg diameter/cm diameter/cm index mm N
CK 540+ 20.86+ 22.50+ 1.05+ 8.52+ 3592+  632.88+ 468.86+ 0
1.02 be 1.64 ¢ 1.68 cd 0.03 ab 131de 129a 76.79 abc 27.90 cde
DB 6.06+ 21.33+ 22.57+ 1.02+ 794+  31.62+  522.84+ 501.03+ 0
0.72 abc 1.25 be 1.18 cd 0.06 b 1.00 e 2.40 bed 80.42 de 11.40 abc
DF 6.08+ 21.70+ 23.29+ 1.07+ 11.76+ 3244+  662.84+ 418.53+ 0
0.78 abc 1.12 abc 0.91 abed 0.05 ab 2.09 abc 1.88 abc 66.59 ab 32.90 ¢
DG  5.56+ 21.69+ 22.65+ 1.05+ 1025+  32.58+  586.99+ S13.11+ 3
0.69 abc 1.1 abc 1.30 bed 0.05 ab 2.59cde 1.17abc 61.83 bede 60.22 abc
DR 6.30+ 21.85+ 23.09+ 1.04+ 11.13+ 28.54+ 659.21+ 556.30+ 0
0.94 abc 1.09 abc 1.89 bed 0.06 ab 0.76 abc  2.14 def 50.36 abc 4224 a
DY 527+ 22.07+ 21.99+ 1.04+ 8.02+  34.53+  583.39+ 469.10+ 0
0.67 be 1.19 abc 1.09 d 0.03 ab 127 ¢ 2.06 ab  80.91 bede 41.33 cde
NB 6.71+ 22.23+ 25.34+ 1.11+ 13.16+ 29.13+ 616.18+ 486.49+ 0
0.63 a 1.22 abc 0.94 a 0.05 a 1.69 ab  2.87 cde 86.73 abcd 69.77 bed
NF 6.02+ 22.50+ 23.45+ 1.07+ 11.67+  21.73+  691.20+ 536.50+ 0
0.61 abc 1.23 abe 1.45 abed 0.07 ab 1.58 abc 2.39f 82.60 a 42.39 ab
NG 6.18+ 22.77+ 24.59+ 1.09+ 10.87+ 30.77+ 669.82+ 498.44+ 1
1.08 abc 1.13 ab 1.73 abe 0.06 ab 2.05bcd 3.17cd  60.83 ab 46.43 abc
NR 641+ 23.23+ 24.73+ 1.06+ 13.62+ 2542+  560.53+ 432.67+ 0
0.75 ab 0.68 a 1.72 ab 0.06 ab 248 a 271 e 25.94 cde 38.96 de
NY 5.17+ 21.23+ 22.46+ 1.08+ 11.43+ 26.13+ 503.62+ 499.95+ 3
0.83 ¢ 0.93 be 1.36d 0.04 ab 1.72 abc  3.25ef 53.72¢ 11.54 abc

x5 TRLEHAMNRIEERMRIEMR

Table 5 Nutrient indicators of watermelon fruits in different treatments

. , ; e A
' . e e PR TERE S R " (LA CuL-I TN
wE2E R O wEEAFD wCa D wCaT MR wORER) T/ﬁ[\i o BEIR L Wl ,,,T{ﬁ " lZlDK,,T{ﬁ Centeredge
52 . L A E PEE B PEREEYD
Vitamin C Protein Total sugar Soluble Total acid Sugar- difference/
Treat- Soluble sugar . Central soluble Edge soluble R
content/ content/ content/ sugar content/ content/ acid . 3 I=R =
ment (pg-g" (mg-g")  (mg-g"h (mg-ghH (mg-g" content/ ratio solids solids Percentage
HE'E g8 g8 &8 &8 Total sugar content content/% content/% . g
point
CK 133.75¢ 131.86+ 6991+ 58.19+ 1.49+ 0.83+ 47.68+ 12.16+ 9.28+ 2.88+
2.60 ab 2.85a 2.61 be 1.69 be 021 bc  0.04d 6.77 ab 0.20 bed 0.52 de 034a
DB 131.33+ 99.71+  79.23+ 57.68+ 1.70+ 0.73+ 4738+ 12.78+ 11.31+ 1.47+
2.81 be 334 f 1.85a 2.01 be 0.23bc  0.02¢ 6.10 ab 0.73 abc 0.75a 0.24 cd
DF  131.14+ 84.14+ 76.46+ 53.89+ 2.29+ 0.71+ 3481+ 13.57+ 10.61+ 2.96+
3.00 be 250 g 3.05a 1.88 de 042 a 0.05¢ 852b 0.75a 0.91 abe 0.18a
DG 120.06+ 126.47+  71.28+ 54.65+ 1.67+ 0.77+ 47.01+ 13.15+ 10.50+ 2.65+
3.18¢ 337b 326b 1.80 de 043bc  0.05e 19.75 ab 0.66 ab 1.03 abecd 0.37 ab
DR 111.88+ 108.72+ 60.48+ 56.22+ 1.16+ 0.93+ 5530+ 12.87+ 9.63+ 3.24+
335f 4.06 ¢ 2.44d 2.02 cd 0.29d 0.05 ab 14.27 ab 0.43 abc 1.2l bede 0.79 a
DY 132.55+ 116.12+  70.74+ 59.81+ 1.26+ 0.85+ 59.39+ 11.67+ 10.85+ 0.82+
3.52 bc 3.88cd 1.84bc 1.97b 0.30d 0.04 cd 14.62b 0.44 de 0.49 ab 0.11 de
NB 133.77¢ 117.95+ 57.65+ 56.50+ 1.35¢ 0.98+ 46.56+ 11.37+ 9.25+ 2.12+
3.67 ab 349 ¢ 2.43d 1.95¢cd 0.38bc  0.06a 15.45ab 0.28 de 0.6l ¢ 0.33 be
NF  137.53+ 112.81+  70.97+ 50.46+ 1.25+ 0.71+ 60.39+ 13.00+ 10.42+ 2.58+
3.82a 3.14d 2.15b 207 g 0.29d 0.04 ¢ 16.75a 0.74 abc 0.74 abcd  0.04 ab
NG 128.38+ 126.07  69.65+ 53.04+ 1.87+ 0.76+ 39.67+ 12.10+ 11.31+ 0.79+
397 cd 3.54b 3.21 be 1.85f 045ab  0.05¢ 12.36 ab 0.89 cd 1.36a 048 ¢
NR 126.43+ 128.21+  59.74+ 53.70+ 1.51+ 0.90+ 44.64+  10.96+ 9.84+ 1.12+
4.11d 2.52ab 2.65d 1.93 de 045bc  0.04 bc 20.50 ab 1.26 ¢ 0.37 becde  0.95 de
NY 137.66+ 98.84+  67.09+ 62.88+ 1.34+ 0.94+ 54.13+ 1241+ 9.56+ 2.85+
2.70 a 2.62 f 291 ¢ 231a 0.38 be 0.05 ab 16.83 ab 0.75 bed 0.74 cde 0.06 a
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