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Effects of increasing organic fertilizer on the quality of sandy soil in Hexi

Corridor and the growth of Beibei pumpkin

ZHANG Jing', ZHOU Qi', WANG Y7, LIU Qiang', SHI Zhiguo', MA Fengjie', SU Cuicui'

(1. Agricultural Engineering Technology Research Institute of Gansu Province, Wuwei 733006, Gansu, China; 2. Liangzhou District Ag-
ricultural Technology Promotion Center, Wuwei 733000, Gansu, China)

Abstract: In order to improve the quality of sandy soil in Hexi Corridor and explore the effect of organic fertilizer on the
yield increase of Beibei pumpkin, Lishu No. 5 Beibei pumpkin was used as the experimental material. Six treatments
were set up to replace chemical fertilizer N with organic fertilizer N, and the total amount of nitrogen, phosphorus and
potassium was consistent. The effects of organic fertilizer on soil nutrient content, soil microbial quantity, photosynthesis,
yield and quality of Beibei pumpkin were studied. The results showed that the high ratio of organic fertilizer could signifi-
cantly increase the content of soil organic matter compared with 100% chemical fertilizer treatment, and the average con-
tent of organic matter in the whole growth period of beibei pumpkin was the highest in TS treatment, which was
8.36%-36.18% higher than other treatments. Compared with the application of 100% chemical fertilizer and 100% organic
fertilizer, the suitable organic and inorganic fertilizer application can significantly increase the soil total nitrogen content,
and the corresponding soil bacteria, fungi and actinomycetes change curve is more gentle in the whole growth period of
pumpkin. At seedling stage and vine stage, the content of available phosphorus and available potassium in soil was the
lowest with 100% organic fertilizer. The content of available phosphorus in TS was the lowest at fruit-setting stage and
maturity stage, and the content of available potassium in T4 was the lowest at fruit-setting stage and maturity stage. The
average single fruit mass, fruit transverse diameter and yield of TS5 treatment were the highest, which increased by

4.82%-46.68% compared with other treatments. The dry matter content in fruit increased with the increase of organic fer-
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tilizer application. Compared with the single application of chemical fertilizer, the application of a certain amount of or-

ganic fertilizer can effectively improve the vitamin C content and soluble sugar content of pumpkin. In conclusion, T5

treatment had the best comprehensive performance.

Key words: Beibei pumpkin; Organic fertilizer; Nutrient content in sandy soil; Microbial quantity; Growth characteris-

tics; Yield and quality
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Table 1 Fertilizer dosage of each treatment (t*hm™)
i e AL & JREM R B A= i 1 T B T
Organic Urea Calcium Sulphate-potassium
Number Treatment . .
fertilizer dosage  dosage superphosphate dosage magnesium dosage
Tl 100% L8 N 0.0 2.0 42 6.0
100% fertilizer N
T2 20%7 HUIE N+80% 4 IE N 12.6 1.6 3.4 4.7
20% organic fertilizer N + 80% chemical fertilizer N
T3 40%F HLIE N+60% L IE N 24.7 1.2 2.7 34
40% organic fertilizer N + 60% chemical fertilizer N
T4 60%1 HLAE N+40%1LAE N 37.1 0.8 1.9 2.1
60% organic fertilizer N + 40% chemical fertilizer N
T5 80%FH HLIE N+20% 16 IE N 49.5 0.4 1.1 0.8
80% organic fertilizer N +20% chemical fertilizer N
T6 100% A HLAL N 61.8 0.4 0.0 0.0

100% organic fertilizer N
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Table2 Effect of increasing organic fertilizer on soil nutrient content
- e w(ﬁmﬁrﬁ) w(éfo w<€%zﬁ?$) w<iii%z%$).
Growth period Treatment Organ?c matter content/  Total r_ntrogen content/ Avallabl_e phosphorus content/ Rapldl.y available _
(g-kg" (g-kg" (mg-kg") potassium content/(mg-kg")
T Tl 16.80+0.10 d 1.00+0.02 d 82.57+1.95 ab 112.33£1.53 a
Seedling stage T2 17.37+0.46 cd 1.05+0.02 ¢ 85.93+4.89 a 101.67+1.53 ¢
T3 17.73+0.40 ¢ 1.05+0.01 ¢ 77.17+1.83 ¢ 104.00+1.00 be
T4 18.87+0.55 b 1.20+0.00 a 78.83+0.87 be 108.33+4.93 ab
T5 19.40+0.17 ab 1.1540.01 b 63.77+2.81d 95.33+0.58 d
T6 19.73£0.25 a 1.03+0.02 cd 60.70+1.54 d 89.0042.65 e
&34 T1 11.33£0.13 ¢ 0.88+0.02 ¢ 75.83+0.86 a 92.33+0.58 a
Vine-sprouting T2 11.43+£0.42 ¢ 1.04+0.05 a 78.43+2.11 a 81.33+1.53 ¢
period T3 14.40+0.10 b 0.95+0.04 b 71.2742.18 b 86.33+1.53 b
T4 12.63+0.15 d 0.97+0.01 b 62.37£1.59 cd 78.33+1.15d
T5 15.40+0.10 a 1.08+0.02 a 65.40+1.01 ¢ 64.67+1.53 ¢
T6 13.83+0.06 ¢ 0.85+0.01 ¢ 61.03+2.24d 64.00+1.00 e
Ak IR 4] Tl 8.72+0.44 ¢ 0.55+0.01 ¢ 60.14+2.70 ¢ 73.33+2.52 a
Fruiting period T2 8.70£0.59 ¢ 0.70+0.00 a 71.33£0.98 a 77.33+3.79 a
T3 10.67+0.16 d 0.61+0.01 b 65.30+1.16 b 56.00+2.00 b
T4 12.65£0.20 b 0.69+0.04 a 55.78+3.29 d 43.00+3.00 ¢
T5 13.67+0.34 a 0.61+0.01 b 33.73+0.47 f 56.33+2.08 b
T6 11.68+0.34 ¢ 0.58+0.02 ¢ 42.18+1.94 ¢ 44.67+1.53 ¢
e Tl 7324030 ¢ 0.46+0.01 d 49.45+2.22 ¢ 65.33+1.53 b
Mature period T2 7.36+0.39 e 0.600.00 a 60.70+0.47 a 70.3342.52 a
T3 9.09+0.07 d 0.56+0.03 b 55.14+1.21 b 49.00+1.00 ¢
T4 11.02+0.14 b 0.51+0.01 ¢ 47.56+0.82 ¢ 35.67+1.53 ¢
T5 11.68+0.29 a 0.51+0.01 ¢ 27.50+0.88 ¢ 47.00+2.00 ¢
T6 10.2740.35 ¢ 0.48+0.01d 33.24+2.69 d 39.00+1.00 d

T AU F NG PR — I A AL BRI AE 0.05 KT ER &%, T,

Note: Different lowercase letters in the same column indicate that there is a significant difference between different treatments in the same period

at the 0.05 level. The same below.

B R BT A K E BA AL SRR D TS
Ab 3R L A S AR T T AL BE BRI 2
F 0 BRI 43.91%44.39% ; TS Ab P - 358 53 24
FrEARXS T1 Ab 2R A0 5 25 PRI, 75 % 55 A 23 73l B A
15.13%-29.96%-23.18%-28.06%
2.2 EHEAHEX HIEMEMBENEN

] 1 AT, R AR R e AR A e
B B R B AR I R RN . & Ab 3
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BB 0 AT BB & K, A 4.96 X 10°~
10.05x10° cfu- g ' #h0%] 10.59%10°~17.36x10° cfu- g,
AL FRFT A EE 0 T 22.38%~242.63% ; 31 = 3 A
J& 5 BR T2 AbFR AL, HoAh B 2R 3 P BRI, BRAIK
T 6.29%~31.23%; H A T5 A H W65 H @ Hm A
AW FE AR 2% 5 28 A IR R S E R N

.98.

T2>T6>T1>T3>T5>T4. & A BREL B EE
I 15.67x10°~21.95 x 10° cfu - g ' AR AL 3 il 34 3 1)
18.72 x 10°~21.41 x 10° cfu - g ', #& 14 45 1k & FE Ry
4.28% , AH EC 4 R RN L B H AR 0P 2% s T4 TS Ab 3
HIJE A T B PRIRES
2.3 EEBHEX RN EREENZm
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Kot b, T8 K 37.14% , Filt 2 0 1) Al B30 | A1 51 30
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JEACRE T1 AR () 20 B K, P H A A 2 7 1.01%~
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Fig. 1 Effect of increasing organic fertilizer application on soil microbial quantity
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Fig. 2 Effect of increasing organic fertilizer on stem diameter of Beibei pumpkin
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Fig. 3 Effects of increasing organic fertilizer on SPAD of Beibei pumpkin leaves
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Fig. 4 Effect of increasing organic fertilizer on P, of Beibei pumpkin leaves
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Table 3 Effects of increasing organic fertilizer on yield and quality of Beibei pumpkin

R e SIREAR ( I5i®) HEAEFE O CAP IR
e R o %%1‘ e w5 w Ei? wCnl iR

. . B Fruit diameter/ Dry matter Vitamin C content/ Soluble sugar
Treatment  Fruit mass/kg Yield/(kg-hm™) B

mm content/% (mg+100 g™") content/%

Tl 0.29+0.04 b 29 366.40+4 235.20 b 90.63+4.08 ¢ 19.95¢ 32.27+0.12d 25.30+0.36 ¢
T2 0.31+0.01 b 31315.20£1 41240 b 92.47£1.56 ¢ 21.46d 29.87+0.31 ¢ 25.93+0.31b
T3 0.39£0.01 a 39 312.00+504.00 a 104.53+0.75 ab 23.02¢ 33.47+0.75 ¢ 25.90+0.35 b
T4 0.41£0.02 a 41 092.80+1 562.67 a 102.00£1.65 b 23.83 be 32.70+0.50 cd 26.60+0.20 a
T5 0.43+0.00 a 43 075.20+58.20 a 106.60+2.01 a 24.58 ab 37.03£0.29 b 26.13+0.25 ab
T6 0.33+0.03 b 33331.20£2 570.56 b 100.90+1.40 b 2539a 39.20+1.00 a 26.37+0.25 ab
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SRAT S0 S ACHAE DL LR AR A S A, A LI
TENFEZ 47 200 & B A, IX N2 5 123 X VD o
AR B 3R O B AR H B RE ) 590 T
o 22 A UAE T P e DA AL 0 i AT R AR AR
ST Ve HIA Aih  1  A A  RAE  E 2 DA
T6 i A1 » A4 J YA BB IYI ) A 280 & & DL TS
L 5 A1 SR Y1 B ) A3 2 B 5 B A T4 BRI, T
A HUIE R 3R 7 IR K A
RE A7, AT DA BEAR 2R TR 73 O DU DL TR A
KAERME TR A UL S & 3L T i[RI
LA S A VR S5 R, AR AR R
L, AR B A HUIE AR X IER 2 38R A
BRI . RAFH IR Y R A
P PR, B rh 4 R S I et i B
RS il 2 T 5 e s Ho 60% A HLAE N+40% 1k
JE N ACBEAEE WIR0 5 AR AR FE AR B AT

- 101 -



X ISR 5T

o L ST =3

37 %

FoE o FBHBCETE I B S W, 2 5 kR T2
AEFR AR AT IE A BRI s H b 80% A HLAE N+20% 1L AE N
Ab AR Ak R P R T /N o TR T R A Bl A A
FLEHE AR /N, o S A VLR N A3 AR
M e o P 2% . I E A ALAEFIAL AR RC B
RN TR A R BB AR AR, R RUE )
ISR R , X 5 8 PR 22 S BT 5T 45 SR A — 2
3.2 BRI NN ERERNFm

EP I R R R 2 5 G E R R %
Yo, i oGl R EERDCAEIER S
T HRRE I WA A A T AR A RS
A ALAE AN T AL AR BT R 2R 35 TR = 220 T
LGRS EAE & BB R ™. AR5
UL DU Rg I 30 250 7 Bt AL I A B R R 2 v T L
fih A P 1.01%~4.98% , 25 il 4 1, 80% A HLAE N+
20%ALHE N AL R (T5) ZXF R BT, Ui H A HLAE
(B R B A IEAT B3R, 1 - SPAD {E 7544
AN 80% A HLAE N+20%1k A N Ab 3 &% &7 , b e
Tl Kb B T 3.96%~19.54%. WP iF & E Z P, 7E AL
SHHIA B A vy, U BH AR SR D1 DU I s i
A R BE ALY B HE S I, LR DL 80% A HLAE
N+20% 40 I8 N Ab B 1) B i o i B AR IR AR D3 2 35
53, A A3 F JICHT HH A A B B 5 i 0E I A LAE
IR0 R T, A AL RE TE it Ak B 38 37 K 0, TRk ik
A Rk % A3 WAL, 3X 5 T A ML AES )t FH 4 v
TR TR R ARG I AR UL LEG R
AP E SRR AR COT RS, & NEFT
T EEE MRS, G R, FHLUIEL A
WEME A R N R S B B, R R R
Jneesn - AHIE S AN [F] te JE AR R R, B SR A R SE
AR P2 I BL 80% A HLAE N+20% L AL N 4b 3 %
7, A EE LA 4D BRI 2 4.829%~46.68% ; LS T4
IR 5 R A LSt P B 3 3 s 100% A ATLAE
N AbBERAEA R C & & B3 m T H AR B ; v b
8L 60% A HUAE N+40% 0 AE N AbHE . i
A0 A T it — 5 B A HLAE AL BE A 2 25 4
7o DL UL IO 5 R B 3 5 A R S Y () I 9 4
FARAL.

25 RTIR TR VU AE A IR B M AE SR R
X Vb o7 - 9 18 it AR % it P 80% A HLAE N+20% 1k,
AENCA VAR & 49.5 t-hm™. JR & & 0.4 t-hm?.
IR HE 1.1 t-hm” BRRAFEH & 0.8 t-hm™),
AMUAEF TSR TIEEHR RS, RE
BRI R LR R R R B R
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