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Effect of nitrogen and potassium levels in nutrient solution on
yield and quality of muskmelon
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Abstract: [Objective] This paper studied the effects of nitrogen and potassium levels in nutrient solu-
tion on yield and quality of muskmelon under substrate cultivation to provide basis for efficient production
of muskmelon by substrate in greenhouse. [Method] Muskmelon ‘Lvcuibao’ was planted with four nitro-
gen and potassium levels (NK1:nitrogen 13 mmol/L,potassium 4 mmol/L.;NK2:nitrogen 15 mmol/L, po-
tassium 6 mmol/L; NK3:nitrogen 17 mmol/L,potassium 8 mmol/L;and NK4 :nitrogen 19 mmol/L,potas-
sium 10 mmol/L). Plants were fertilized by 1/2 nutrient solution in flowering stage,and 1 times nutrient

solution in fruiting stage. The physiological indexes (plant height,stem diameter,chlorophyll and net pho-
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tosynthetic rate) were measured 10 d,20 d,30 d after treatment. The contents of nitrogen and potassium in
different organs (root,stem and leaf) were measured by continuous flow analyzer and the comprehensive e-
valuation was conducted on muskmelon yield and quality. [Result] Nitrogen and potassium levels had sig-
nificant effects on growth and development of muskmelon. Plant height,stem diameter and chlorophyll in-
creased with the increase of fertilizer, then declined over a certain increase. Photosynthetic rate of NK3
treatment was 22.5%,14. 2% and 5. 0% higher than those of NK1,NK2 and NK4, respectively. The ab-
sorption quantity of N and K in organs was in the order of leaf >>stem™>root, while in the order among
treatments was NK3>NK4>NK2>NKI1. The yield of muskmelon declined in too low or too high levels of
nitrogen and potassium. The yield of NK3 treatment was 28. 09 t/hm’, which was 19. 4%, 16. 5% and
7. 4% higher than those of NK1,NK2 and NK4. The content of soluble sugar in muskmelon increased with
the increase of fertilizers, but the contents of soluble solid,soluble protein and vitamin C decreased after in-
itial increase,and content of NK3 treatment was highest. [Conclusion)] Comprehensively considering yield
and quality of muskmelon,formula NK3 (nitrogen 17 mmol/L and potassium 8 mmol/L) was the optimal
choice of nutrient solution.

Key words: muskmelon; nutrient solution; nitrogen and potassium level; elements absorption; yield;

quality
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Table 1  General formula of nutrient solution
Py - EL yk BE IS e B/
o % 55 WTni?J)ﬁlﬂifl&E/ 4%*%{4&%
g+ LD (mmol « L™1)

Name of compound

Mass concentration Concentration

Ca(NOy), + 4H,0 945 4.0
KNO; 607 6.0
MgSO; » 7H, O 1493 2.0
NH, H, PO, 115 1.0

k2 AEARBEHRE
Table 2 Concentration of nitrogen and potassium of

different treatments

oo HRIE FITRIE
- (mmol « L™1) (mmol « L™1)
Treatment . R

Nitrogen content Potassium content

NK1 13 4

NK2 15 6

NK3 17 8

NK4 19 10
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RIS TERIR 25 AR E L
NKI1 b #A & w f ik

5 A0 T TR PR o 25 2 B i s R R
M>Z2 >4, Hrp R 8 S S ER 05-10 B9 NK3
AEFIR T NK4 407 40, NK3 &b B AR & 5 35 5 T H:
fl b B, 05-30 BF NK3 ib B4 & & K 2 723. 81
mg/ b HRZE b NK3,NK4 &b B4 2 8 B B 55
NK1.NK2 4 ¥, 05-30 B 4% 51 ik 5] 862. 98 F0
897.85 mg/#k.2 NMAbFLE R AW . REAMHE
B SR U AU KT B T e S SRS AR Y
o Hd NK3 4h PR & ,05-30 By 175. 03 mg/kk,
A5l NK1,NK2 fil NK4 gh B & 75. 9%, 71. 6%
Al 21.4% . H5 NK1.NK2 &b Bia) 22 5 8 % .
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Table 3 Effect of different treatments on contents of nitrogen and potassium in different organs
T Kb 7 A&/ (mg « B Nitrogen content A&/ (mg « Bk~ ') Potassium content
Organ Treatment 05-10 05-20 05-30 05-10 05-20 05-30
NK1 6.62 a 16.61 b 34.29 b 20.19 a 53.38 a 99.49 b
i Root NK2 8.11 a 24.99 ab 41.08 ab 20.27 a 62.79 a 102.00 b
NK3 8.89 a 28.58 a 62.39 a 25.06 a 81.08 a 175.03 a
NK4 8.13 a 28.98 a 53.56 ab 21.61 a 76.10 a 144. 20 ab
NK1 8.70 b 35.15 b 85.57 b 42.17 b 168.12 ¢ 419.84 b
2 Stem NK2 10. 56 ab 40. 84 ab 106.68 b 56.13 ab 186.53 be 652.53 ab
NK3 12.89 ab 54.13 a 184.72 a 65.46 a 298.13 a 862.98 a
NK4 13.50 a 55.92 a 182. 20 a 65.92 a 270. 49 ab 897.85 a
NK1 59.35b 207.88 b 510.19 ¢ 182.40 a 640.75 b 1 053.85 ¢
M Leaf NK2 71.03 ab 244.74 b 665. 27 be 211.60 a 884. 80 a 1702.72 be
NK3 81.07 ab 417.92 a 1235.21 a 218.38 a 1084.81 a 2723.81 a
NK4 90.17 a 389.34 a 1 136.87 ab 220.94 a 952.98 a 2 471.07 ab

T« [ 50 EE 5 AN [Rl/ING k327 (7] B 4 AL B R) 22 5738 1 35K SF- (P<C0. 05) , 3R [ .

Note: Different lowercase letters indicate significant difference (P<C0. 05) ,the same below.
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Fig. 4 Effect of different nitrogen and potassium

levels on yield of muskmelon
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NK1 4b 3 4%, NK2 ,NK3, NK4 gh 3 25 5 R i3 3%,
FH TR S v ] 5 P W 2 5 B 7R VR B KO 1 T
T3, 32 B NK4 > NK3 > NK2 > NK1, H
NK2 ,NK3,NK4 4k # 1] J¢ it 2% 2 5 . W& A R
FEW R B KT i A B SE b A i

NK3>NK4>NK2>NKI1, NK3 5 NKI1 fiI NK2
AP Al AR A A B 2 R NK4 5 NK1
AbERAT R 5 25 5 DL NK3 AbH R . 0 5. 44 mg/g;
#i 4 EK C [ NK3 Fil NK4 4bH AN, £ 43[R 25 7 2
i i 25 KO  NK3 4b i & . o 33. 88 mg/hg,

bR C & R BUE R WD Y KBy
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Table 4 Effect of different nitrogen and potassium levels on quality of muskmelon

i ool 4 e ot T T e MR/ %A% C
3 RIHE/mm RS/ RGeS AR CL
Treatment Fruit width Fruit height Soluble solid Soluble sugar g8 "/ grhe
Soluble protein Vitamin C
NK1 93.33 b 89.73 b 10. 89 b 12.38 b 4.52 ¢ 24.20 ¢
NK2 98.93 ab 95. 89 ab 12.80 a 13.61 a 4.77 be 28.02 b
NK3 103.23 a 98.56 a 12.97 a 13.75 a 5.44 a 33.88 a
NK4 102.81 a 98.87 a 12.83 a 14.42 a 5.16 ab 32.96 a

3 PS4

Jit A 5 11 22 21 5% Wi AR e K IES ) WA WAL o 2 T R
WY RIS A K SR A R R MY Es
YERIFR R0 T 5t He S B AE bR & 225 T A 4
B B AR 2 B 2 W LRI 35 S AT 0 . R AR
A R B B AP i 2 e b K AU A AT
FH IR 2 R0 22 0 38 L AR K- AR AT BE T i 5
HE AR 5 m T R i R R . X 5
BRI g 45 SRR L B GE BB R i IR A AT
S IR 7 I RN RO o S e = B T S
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A AR 2R TP 3R 0 1 R R R M RAR R TS T S L DT S
M A R XoF 3% 43 1 W i R RS AR B
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WAL LA SO IR AR B . R, RE AT AU it
AE .

PR R TR Bl fe B R B A B 4R
Jiti A 2 5C B UL B AR Y 0 AR PR B IE SEP | Meh-

met 5 HEIT 2 W it A S it B R a0 (AR
S PHGHN = B R AK. ASBF 98 & B A NK3 4b
b2 A/ o = S ) Wk~ ) o SN P I 1B 39
HE i BTN SR A K32 B A AR 55 /N DA T R
Fa /b Wi AR g R K i m KRR
R A — W™ RUDFE R B8R T &7 .
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SE— AR A R TS AR s A K
AR I 45 R F A E IRl NK3 Ab 2 ) 6
B R 7 i T L A i S 2 TSR A o3 7= L R L
) DR B o

RN S S 2 T R AT s A
MY LR CAEEFRY I, XL E 7Y T & it 27
Y SRS IR A (R Y AR AR . AR IR IR 4
SR L BE T R W A KT RSS2 e oRT
PEEE (4R R C B it 2 B B s e Y
DL NKS3 &b $H 5 A5 A &R 52 rb ml i v 2 R 4
AR CIHER. RmKFZEMH NK4 b BEFHR R 5 h
AR B o e s T R R BRI R A R X 5 4
FE 22 S RS 45 AR . F LU O A U
JIE A ) T 4 v IR S B o et IR A 2 3 B
AIEPEE B g A R C SE S R RRAL, & B i A
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