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(Site D) (Site F) 8424
(Site E) 2
F1 BEANREHETIRERE LR
Table 1 The basic physical and chemical properties of Hengxi watermelon fields
pH
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
Site A 18.82 0.62 92.4 13.65 50 5.72
Site B 18.23 0.55 102.7 21.70 70 5.65
Site C 21.8 0.76 85.1 19.85 85 6.38
F2 BEWRAESTIRERELER
Table 2 The basic physical and chemical properties of Yancheng watermelon fields
(mg/kg) (mg/kg) (mg/kg) pH
Site D 84 74 8.1 8.42
Site E 170 62 27.7 8.18
Site F 260 90 15.2 8.64
1.2 2 2014 4 3 (Site
1 (Ko) D SiteE Site F) Site D
K,0 450 kg/hm?*(K ) ( N%= 15 t/hm? ( N%=46.4%)
46.4%)360 kg/hm® ( P,05%=>12%) 300 kg/hm*( N )
150 kg/hm? 3 P,05%=12%)750 kg/hm*(  P,0s5 ) (
60m’( 4m 15 m) 40 cm K,0=50%)( 3)
35 (4:3:3) SiteE
(K,0%=51%) 2013 3 28 30 t/hm?
60% 40% Site A ( K,0=50%)( 3) Site F
3 3 )
4:3:3 3 6:2:2 10 t/hm? Site A ( K,0=
4 30 5 14 50%) 3
(4:3:3)
20 cm 10 cm 20 cm 0.15m 15~25cm
3
®3 W2\t
Table 3 Experiment designs of experiment 2
(K50, kg/hm?)
(mg/kg) K K, K, K, (m?)
Site D 84 0 105 157.5 210 30 44
Site E 170 0 150 225 300 30 30
Site F 260 0 75 150 225 90 110
1.3 1 105°C 30min 70°C
1 40 g -20C
2
23 1 2 3 105°C 30 min

2 70°C
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1.4
H,S0,-H,0, 210 kg/hm® K,0
2] 157.5 kg/hm?* K,0
(2] Site E 170 mg/kg
PAL-1 225 kg/hm* K,0
225 kg/hm® K,0
1.5 300 kg/hm?
Microsoft Excel 2007 SPSS 20.0 K,0 Site F 260 mg/kg
2
2.1 U
R4 TR LI e RAER 7 2 A E2E(Uhm?)
2.1.1 1 1 Table 4 The effects of different K levels on watermelon yields
Site A Site B Site C Site D Site B Site F
50 70 85 mg/kg Ko 39.67+0.88¢c 42.09+4.77¢c 97.50£6.20a
450 kg/hm* K,0 K, 48.08£0.37b 55.09+4.40b 98.23+4.53a
85 mg/kg K, 56.17+2.64a 67.90+383a 99.17+5.50a
K; 61.63+550a 6437+290a 101.54+338a
P 0.05
70 ¢
60 Ko mK a
~ 50t I 2.2
§ 40 a b 5
= |
Sl od
il -
0 Site A SiteB SiteC 85 mg/kg(Site C)
IR Hb A 50 85 mg/kg
( (Site A Site B)
P<0.05 )
1 RETIEERELENERN~ER N
Fig. 1 The effects of K treatments on watermelon yields of
low-K soils
2.1.2 2 4
Site D 84 mg/kg
F5 ARERKFLIE iR 7 I Y2 520 (g/4%)
Table 5 The effects of potassium fertilization on watermelon biomasses in different available potassium levels in soils
Site A K, 233+048a 17.25+6.17a 26.2+9.8b 82.4+2541b 174.63 £30.37 b
K, 278+ 0.26a 23.72+0.1a 46.04+10.47 a 141.4+10.88a 391.57+4525a
Site B K, 233+037a 23.39+3.06a 66.89 £ 8.82a 168.57 £27.87 b 554.41+9.74b
K, 2.56+0.57a 2456+ 0.8 a 7031+1.75a 223.84+3992a 818.37+13.62a
Site C K, 3.14+0.03 a 27.87+6.11b 63.28+5.75b 229.09 £26.15 b 375.55+72.29b
K, 273+042a 38.23+3.65a 85.66 + 1491 a 327.13£37.27a 5254747229 a

P<0.05
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2.3
85 mg/kg(Site C)
2.3.1 1 2 450 kg/hm?* K,0
50 70 mg/kg 1 85 mg/kg
(Site A Site B) 450 kg/hm?
K,0

w
(=]
]
~
S
1

Site A : =K, "K, 35
5| . a 35l Site B a 0 a .
220 I 21 I . P 2s I
=l I b 225t X b ¥ 3
o 15} o 20 b s el
4 b s &1 15
= 10} e ki
10 b 10
T L 5
O 1 ] 0 1 ) O 1
EAUS Bt EAU Bt EAUN Bt

PEJIA3
2 FRIEEATE SR BB AL IR X R LM 3R 2 E RIS

Fig. 2 The effects of K treatments on potassium contents in watermelon leaves in flowering period

6 70 85 mg/kg(Site B Site
50 O
70 mg/kg(Site A Site B)
85 mg/kg 7
50 mg/kg(Site A)
70 mg/kg
50 mg/kg 70 mg/kg(Site B)
6 FERALIEXT N AR R A 2RI (g/ke)
Table 6 The effects of K treatments on potassium contents in watermelon leaves in different periods
Site A Ko 10.6£0.5a 162+£0.8b 80+03b 122+1.2b 89+0.8b 10.7£2.60
K, 142+15a 224+14a 19.8+£2.0a 26.7t4.7a 262+22a 32.1£26a
Site B Ko 17.2+13a 165£1.7b 11.2+£04Db 20.1£52a 158+42b 192+3.0b
K, 219+19a 224+06a 232+14a 203+19a 214+28a 234+13a
Site C Ko 16.7t1.2a 250+£29a 253+1.6a 23.6+3.0a 197150 247+£120
K, 183+£09a 256%25a 257+49a 269+19a 224+20a 29.1£08a
R FETRALIEX AR ZE & A B SR & 2RI 0 (g/ke)
Table 7 The effects of K treatments on potassium content in watermelon roots and stems in different periods
Site A Ko 29.3b 33.1b 18.4b 1890 15.6b 1590 16.5b 11.9b
K, 40.0 a 444 a 30.7a 415a 359a 379a 414 a 504 a
Site B Ko 38.0a 443 a 40.2b 47.0b 21.6b 22.0b 41.7 a 28.5b
K, 35.1a 51.5a 554 a 69.7 a 41.5a 46.6 a 437 a 442 a
Site C Ko 36.6a 40.8a 42.0a 60.2 a 324a 483 b 315a 42.0b

K, 372 a 47.4a 42.8a 65.5a 31.6a 572a 339a 55.7a
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85 mg/kg(Site C) 70 mg/kg (Site B)
85 mg/kg (Site C)
450 kg/hm? K,0
8 70 mg/kg
50 mg/kg 85 mg/kg
(Site A)
RS TEHRALIR XTI H R S B ARALHE B B RIS (g/kg)
Table 8 The effects of K treatments on potassium contents in watermelon fruits in different periods
Site A Ko 122+3.4Db 146+240b 20.0+4.8b 13.0£03Db 8.0+0.8b
K, 455+35a 332+21a 389+3.0a 23.8+42a 11.7+12a
Site B Ko 249+03b 203+1.5b 21.6£0.5b 199+20a 87+09a
K, 392+33a 326+06a 322+20a 23.1+15a 99+12a
Site C Ko 400+ 1.6a 324+£05a 266+ 1.8a 272+29b 10.8£0.6a
K, 41.6+32a 33.8t44a 31.0£3.6a 419+0.6a 95+1.0a

2.3.2 2 3 50 ¢ "K, "K, ®K, :K3
84 mg/kg
(Site D) )
E)
]
4o
=
K3
170 260 mg/kg
(Site E  Site F)
g
K2 Iﬂ\]iﬂ/
K, 4t
=
a
_35¢ Site F a :l: a
< 30} a
2.3.3 = b
e ! 1 b 2P
4 4n
=
6 18
0.600 8
P0.05: 0.456 PO‘OIZ 0.575 L L
13 Bt HR
i) Ui
55.14 t/hm?, 101.54 t/hm? (
90% 91.39 t/hm? P<0.05 )
90% 3 FMEAARRKEHEMEREHAM RS20

Fig. 3 The effects of different K levels on potassium contents in
32.61 g/kg watermelon different leaves
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32.61 g/kg 45
2.4 40
w0 35 L 2 ¢ ¢
2
=2 30 ” *
24.1 B os * e,
5 1 <z *
35_: 20 y=0.127 6x+20917 3
; i = R*=0.3609
50 70mg/kg (SiteA  Site B) ESRE] P
85 mg/kg(Site C) 10F
5k
50 70 mg/kg  (Site A 0020 40 6 s 100 12
. )-’):ﬁ (t/hmz)
Site B) 85 mg/kg
(Site C) B4 FRFAEHRFHHEASRE~R 2 MHER
) Fig. 4 The relationship between new leaf potassium content and
450 kg/hm” K,O yield in watermelon flowering period
16 mK, "K, a 160 mK, ®mK,
140 |
a = a a
: a g 120} r
b iz 100 F I
:[ I - b
T Q0 F
% 60
= 40
20F
1 1 J O 1 1 )
Site A Site B Site C Site A Site B Site C
TR A TR A
IRk S PO FN Ny A )
Fig. 5 The effects of K treatments on watermelon qualities
2.4.2
6
( 2)
84 3
mg/kg (Site D) 157.5 kg/hm®
3.1
170 260 mg/kg(Site E Site F)
225 kg/hm’
[23]
140 K, =K, =K, ®mK; baba [24]
% :22 [18-20,26-27] [25]
L]
& 80t
R
R 60f
il
#H 40t
= 20t
Site D Site E Site F
TG H 55, [28]
6 B4Rk T K AT SR B B B (50 mg/kg

Fig. 6 The effects of different K levels on watermelon

soluble solids 70 mg/kg)
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2] from roots to shoots in rice at low potassium supply
levels[J]. Plant Physiol., 2014, 166: 945-959
[4] Locascio SJ, Hochmuth GJ, Watermelon production as
[33-34] 6 influenced by lime, gypsum and potassium[J]. Hortscience,
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[5] , ) ) , , ,
32.61 g/kg 1.
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Evaluation of Potassium Nutrition by Potassium Content
in Watermelon Leaf

WANG Shuo', WU Pingl, DONG Ya', DONG Cai-xia', REN Li-xuan"*", SHEN Qi-rongl

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University/Key Laboratory of Plant Nutrion and
Fertilizer (Middle and Lower Reaches of Yangtze River), Ministry of Agricultural/Organic Solid Wastes Resource Synergy
Innovation Center, Jiangsu Province, Nanjing 210095, China; 2 State Key Laboratory of Soil and Sustainable Agriculture
(Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: Six field experiments were carried out to investigate the effects of potassium fertilizer management on
watermelon yield and quality in the fields with very low, low, middle and high potassium concentration. The relationships
between the leaf potassium concentration and yield and quality of watermelon were studied. The threshold potassium
concentration in leaf was recommended to evaluate potassium nutrition in watermelon. Potassium concentration in watermelon
young leaves was significantly positive correlated to watermelon yield (R?*=0.600 8, P<0.01). Potassium content was 32.6 g/kg in
watermelon young leaves when watermelon yield (91.39 t/hm?) was up to 90% of the highest yield. In soils with very low
potassium levels (50 mg/kg and 70 mg/kg), K fertilization significantly enhanced watermelon yield. K content in young and old
leaves at flowering stage, as well as increased K content in stem and root at flowering stage, fruit forming stage and fruit
expanding stage. In soils with low potassium levels (84 mg/kg and 85 mg/kg), K fertilization significantly improved watermelon
yields, concentrations of soluble sugar and soluble solid substance in fruits, while decreased titratable acid concentration in fruits.
K concentration in young leaves, old leaves and leaves close to fruits was increased with the increase of K fertilizer quantity.
Potassium concentration was increased in stems at fruit forming stage and fruit expanding stage. In soil with middle and high
potassium levels (170 mg/kg and 260 mg/kg), the significant correlation was observed between the maximum watermelon yield
and the highest K concentration in young leaves. K content of 32.61 g/kg was recommended as threshold in young leaves at
flowering stage.

Key words: Watermelon; Potassium content; Young leaf; Nutrition diagnosis



