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Effects of soil Olsen P concentration on biomass and
phosphorus accumulation characteristics of trellis-cultivated melon

CHEN Bo-lang, WU Hai-hua, LUO Jia, HAO Li-na, SHENG Jian-dong, QI Xiao-chen
( College of Pratacultural and Environmental Science, Xinjiang Agriculture University , Urumgqi, Xinjiang 830052, China)

Abstract: Phosphorus is the main nutrient factors improving trellis-cultivated melon yield and quality. This study
aims to investigate the response of soil available phosphorus variation of different phosphorus levels and growth of trellis-
cultivated melon, providing theoretical basis for the reasonable application of phosphate fertilizer in trellis-cultivated mel-
on production. The effects of soil Olsen P concentration on biomass and phosphorus accumulation of trellis-cultivated
melon was investigated by applying six levels of phosphorus fertilizer (0, 150, 225, 300, 375 kg*hm~2 and 450
kg*hm=2), under field experiment of planting melon in Kashgar. The results showed the change of soil Olsen_ P concen-
tration could be simulated with a cubic function, biomass and phosphorus accumulation of trellis-cultivated melon with lo-
gistic formula. Average rate and duration for the soil Olsen P concentration reduction rate had significant or extremely
significant correlation with the maximum rate and duration of accumulation of biomass and phosphorus. Under the P level
between 150 kg*hm ™2 to 225 kg*hm~2, the soil Olsen_P had optimal average reduction rate (0.078 ~0.108 mg-d~")
and duration (36.1~52.0 d), trellis-cultivated melon had optimal biomass and phosphorus accumulation eigenvalues,
and had the highest yield and optimal quantity. The maximum value of biomass and phosphorus accumulation as well as
yield of trellis-cultivated melon in 150 kg*hm =2 and 225 kg*hm~? treatments were 515.8 ~529.2 g+plant ™', 1791.4 ~
1895.2 mg- plant~! and 68972.0 ~ 71037.6 kg*hm~2, respectively. high (450 kg*hm~?) or low(0 kg*hm~?) phos-
phorus application was not favorable for biomass and phosphorus accumulation. The dynamic change of soil Olsen P con-

centration responded to the biomass and phosphorus accumulation of trellis-cultivated melon. The optimal phosphorus ap-
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plied level between 150 kg*hm™2 to 225 kg*hm ™2 can regulate soil Olsen P concentration, and be beneficial for optimiz-

ing biomass and phosphorus accumulation characteristics, yield and quality.

Keywords: trellis-cultivated melon; soil Olsen_P; biomass; phosphorus; accumulation; yield; qualtity
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Fig.1 Dynamic changes of soil Olsen P

under different phosphorus levels
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Table 1  Effects of phosphorus levels on soil Olsen_P

eigenvalues of trellis-cultivated melon

i
Phosphorus -1
Tin/d Tw/d AT/d AV/(mg-d™")
levels
/(kg' hm~2)
0 10.0d 110.0a 100.0a 0.024d
150 46.3c 98.3a 52.0b 0.108a
225 50.5bc 86.7b 36.1c 0.078b
300 66.5a 100.0a 33.5¢ 0.045¢
375 53.4b 84.3b 30.9¢ 0.027d
450 53.2b 86.3b 33.1c 0.037cd

U T 1238 Olsen _P i 2P U] A A2 AR I 8], T2
ARISA], AT—3FZEmp ], AV—F 2
Note: T,;,—starting day, T, —terminating day, AT—duration,
AV—-average rate for the soil Olsen_P concentration reducing, rapidly.
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Fig.2  Dynamic changes of dry matter accumulation of

melon under different phosphorus levels

2.3 ILRFEHNEEER RIREIE

3 BN, AN G T 7 AL R B AR
RS FF A ST RN £, RO AT AR SR 248, vh B P st 1
KRG T 2%, I Logistic J7 FE X HA A 1y
R E KT (3 3) . B3R 3 Al A0, S BR RN =
S MPr, . MPry . MPT . MPT,, 156 i 8% 1 119 38 Jin 52
SeTHE RR IS, 78 375 kg hm =240 HE R H 345 45,
MPYV,, FI MPk B 5 6T IS i e %, 76 225kg - hm ™2
AEFER B . X RRAH EE, 225 kg hm 2B FE R
MPV,, Figh R 2R I KA 7 4 5 1 43.5% i
73.8%. [AlS, 256 6 ASFRAE(E W] AT, 225 kg hm ™2



156 T2 X AR A5 534 4

ARFER BATARX BB R D RBUBR G AR R B A RS R R R A
AL SN ROV IRBE SN $AN [ O AR

F2 EBEEN MR EYERREHEEN D

Table 2 Effects of phosphorus levels on the biomass accumulation eigenvalues of trellis-cultivated melon

Phosz{}ﬂlﬁievels ji%,: R? M, M, mr MV'T MT,,
/(kg-hm™2) Equation /d /d /d /(grd™) /d

0 Y =295.196/(1 + ¢(3-0388-0.0800) ] 0.9950" * 43.51¢ 74.14b 30.63b 6.35b 58.83b

150 Y =515.865/(1 + 4404 -0.06640) ] 0.9857" * 46.48b 86.13a 39.65ab 8.57a 66.30ab

225 Y =529.170/(1 + ¢(4-322-0:06410) ] 0.9870" * 47.03ab  88.15a 41.12a 8.47a 67.59a

300 Y =496.691/(1 + e4-2217-0:05%0) ] 0.9877" 48.75a 92.96a 44.21a 7 .40ab 70.85a

375 Y =460.642/(1 + #:0053-0.05720 ] 0.9837" * 48.12a 94.17a 46.05a 6.59b 71.15a

450 Y =412.422/(1 + #:2%08-0.06530 0.9887" " 46.97b 88.56a 41.60a 6.53b 67.76a

G My, —SC AR A Wy el BV G ] ], Mo, —2% AR I], MT—FRE L2, MV, — S KA BBV 58, MT,— e KA SR 6 1
ST (n =6, RS 05=0.6584, R = 0.8413)0

Note: Mt,—starting day, Mt,—terminating day, MT—duration, MV,,—maximum relative accumulation rate, M7, —starting day for the maximum relative

accumulation rate of trellis-cultivated melon biomass accumulated rapidly(n =6, R} 05s=0.6584, R}, =0.8413).
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Fig.3  Dynamic changes of phosphorus accumulation of
melon under different phosphorus levels
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Table 3  Effects of phosphorus levels on the phosphorus accumulation eigenvalues of trellis-cultivated melon

Phosrﬁ;%ﬁ%evels ji*% R? MPy, MPt, mPT MPV"i MPT,
/(ke*hm~?) Equation /d /d /d /(mg+d=") /d
0 Y =1090.252/(1 + 43289 -0.0%81) ] 0.9930" * 44.03c¢ 77.05b 33.02b 21.74b 60.54b
150 Y = 1791.404/(1 + 452 -0.07100) 0.9871"* 45.55bc  82.64b 37.08b 31.81a 64.10ab
225 Y = 1895.238/(1 + 43489 -0.06581) ) 0.9864" * 46.04b 86.04ab  40.00ab 31.20a 66.04ab
300 Y = 1821.311/(1 + ¢4:107-0.05781) 0.9846" 48.18a 93.73a 45.55a 26.33ab 70.96a
375 Y = 1783.417/(1 + 40638 -0.05650) ) 0.9846" * 48.59a 95.18a 46.59a 25.21b 71.88a
450 Y = 1537.595/(1 + ¢4:2063-0.06231) ] 0.9866" * 46.38b 88.66ab  42.28a 23.95b 67.52a

TE : MPy,— T 2R N 2 D RPN AR LR I IR] , MPr,—2 LB R], MPT—FR2200), MPV,— B KA BEGER , MPT, — B KA SR R
WIS (n =6, Rjos=0.6584, Rjo =0.8413),
Note: MPt,—starting day, MPt,—terminating day, MPT—duration, MPV,,—maximum relative accumulation rate, MPT,,—starting day for the maximum

relative accumulation rate of trellis-cultivated melon phosphorus accumulated rapidly(n =6, R} s =0.6584, R} =0.8413).

AV 5 Mt, . MT, MT,, . MPt, . MPt, . MPT . MPT,, I3, WIS 2R3 A= $) 5 Rl 25 Dl it 2 B0 e
BB EEREFE A, S MV, MPV,, B R3E GRIE AT LA RIT , FF2Ri ] a] DL, fs AR 2R
TEARSE, AW, T4 Olsen P ¥R EEDRBRE N REIIAF-Y SR AT DUITHE A R T 28 RAE o) Fgk R 3R
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Table 4  Correlationship between the soil Olsen_P eigenvalues and the biomass accumulation eigenvalues of trellis-cultivated melon

+ 3 Olsen P 2R ALAFAE(E

Wi BFRFE(E Biomass accumulation eigenvalues

Eigenvalues of soil Olsen_P M, ur My, M,
Tin 0.8915" " 0.6964 0.6019 -0.3888 0.7459
Toin 0.1510 ~0.1466 ~0.2504 0.4596 -0.0849
AT -0.6586 -0.7439 -0.7504 0.7420 -0.7344
AV -0.6774 -0.8064" -0.8266" 0.9342" * -0.7881

Ts o R« FORACHY B3E S35 0.05 F10.01 KF-(n =5, Ro.05=0.7500, Ry =0.8745) . R,
Note: * and * * indicate significance at the P <0.05 and P <0.01 probability levels, respectively. The same below.
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Table 5 Correlationship between the soil Olsen_P concentration eigenvalues and the phosphorus

accumulation eigenvalues of trellis-cultivated melon

+3 Olsen_P A5 LAFAE(A

i RBUFIE(E Phosphorus accumulation eigenvalues

Eigenvalues of soil Olsen_P MPr, MPT MPV,, MPT,,
T in 0.7042 0.7265 0.7276 -0.5219 0.7250
T in -0.0883 -0.2002 0.2374 0.3479 -0.1769
AT -0.7000 -0.8173" -0.8507" 0.7629" -0.7955"
AV -0.7913" -0.8925" " -0.9193" " 0.9387" " -0.8743"

Hi & 2 F13K 3 WA, 7E 150 kg - hm™>Fl 225
kg hm ™ MR 8% & T, 37 2L A S 0 A 4 i A
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2.5 MEBEEX RN EAREZNME

I 6 P, 62 it il AR B85 0, 7 BRI TGO ™ 6
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PRt ol I ST 2RI B =, B IR (O kg hm ™)
SE By I T 46.2% F1 41.9% , VLBt RE I
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Table 6  Effects of phosphorus rates on trellis-cultivated

melon yield and fiber quality

ngfjii‘ius ?’: 2 RIE iﬁl Ve ljfﬁffg
levels Yield _2 In.dex of /(mg=100g™")  sugar
/(kg-hm~2) /(kg*hm~=2)  fruit shape /%
0 48599.3d 1.70b 1.41c 3.9b
150 71037 .6a 1.75a 1.55ab 4.3a
225 68972 .0ab 1.81a 1.62a 4.2a

300 64822 .0bc 1.78a 1.49b 4.1ab
375 59813.2¢ 1.74ab 1.40c 3.9b
450 51871.8d 1.78a 1.30d 3.7b

T [ — 3 5 AN R 5B 3R 1E 0.05 K F 2R B3
Note: values followed by different letters within a column are significant-

ly different at the P <0.05 probability level.
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