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Table 1 Basic chemical properties of test soil and organic manure

SiH AHLBT ER LTk BRA AR TR
It \m Organic matter Total N Total P Alkali hydro- N Available P Available K
ems
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
HAHUIE Organic Manure 23.10 1.86 0.86 364.0 64.5 799.0
+FE Soil 8.20 0.53 1.03 35.0 17.6 155.0
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Table 2 Millet yield of different fertilizing treatments

ihsm INX = Plot yield (kg/15 m®) 1477 8 (kg/hm®) B (00)
Treatments 1 I 1 F-3 Average Converted yield Increase rate
CK 6.13 6.25 6.38 6.25 4166.7 e —
7.25 7.53 7.05 7.28 4851.1¢ 16.4
P 6.63 6.75 7.13 6.84 4557.8 cd 9.4
6.43 6.25 7.08 6.59 4391.1 de 5.4
NPK 8.38 8.03 8.38 8.26 5508.9 a 32.2
M 6.68 6.83 6.95 6.82 4546.7 cd 9.1
MN 8.00 8.13 7.38 7.84 5224.5 1 25.4
MP 6.95 6.88 7.25 7.03 4686.5 ¢ 12.5
MK 7.00 7.13 7.30 7.14 4762.3 ¢ 14.3
MNPK 8.80 9.00 8.75 8.85 5900.0 a 41.6
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Table 3 Potato yield of different fertilizing treatments

QbR /NX 7 Plot yield(kg/ZO mz) ﬁéf’:%(kg/hmz) R (%)
Treatments 1 I 1 F-3 Average Converted yield Increase rate
CK 25.10 24.20 23.30 24.20 12100.0 ¢ —
N 27.30 28.00 27.10 27.47 13733.5 b 13.5
P 27.40 28.20 27.50 27.70 13850.0 b 14.5
K 27.70 27.70 27.00 27.47 13733.0 b 13.5
NPK 27.80 30.00 27.20 28.33 14166.5 ab 17.1
M 27.10 27.20 27.00 27.10 13550.0 b 12.0
MN 28.10 27.30 28.50 27.97 13983.5 ab 15.6
MP 28.60 27.10 28.80 28.17 14083.5 ab 16.4
MK 28.00 27.20 29.00 28.07 14033.5 ab 16.0
MNPK 28.60 29.50 30.00 29.37 14683.5 a 21.4
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Table 4 Effect of different fertilizer treaments on economic return of millet and potato

fhrm FE% FPE HE?H&)\ é@}lﬁt)\ Hﬁcﬁéﬁbﬂ
Treatments Yield Output value Fertilizer input Net income Income increase
(kg/hm®) (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?)
AT Millet

CK 4166.7 8333.3 0.0 7733.3 -
N 4853.3 9706.7 270.0 8836.7 1103.3
P 4560.0 9120.0 337.5 8182.5 449.2
K 4393.3 8786.7 147.0 8039.7 306.3
NPK 5506.7 11013.3 754.5 9658. 8 1925.5
M 4546.7 9093.3 135.0 8358. 3 625.0
MN 5226.7 10453. 3 405.0 9448.3 1715.0
MP 4686.7 9373.3 472.5 8300. 8 567.5
MK 4760.0 9520.0 282.0 8638.0 904. 7
MNPK 5900. 0 11800.0 889.5 10310.5 2577.2

LA B Potato

CK 12100.0 6050.0 0.0 5825.0 —
N 13733.5 6866.8 270.0 6371.8 546.8
13850.0 6925.0 337.5 6362.5 537.5
K 13733.5 6866.8 147.0 6494.8 669.8
NPK 14166.5 7083.3 754.5 6103. 8 278.8
M 13550.0 6775.0 135.0 6415.0 590.0
MN 13983.5 6991.8 405.0 6361.8 536.8
MP 14083.5 7041.8 472.5 6344.3 519.3
MK 14033.5 7016.8 282.0 6509. 8 684.8
MNPK 14683.5 7341.8 889.5 6227.3 402.3

VE RSB B F 2.0 78/ kg, B 0.5 75/kg N 3.0 75/kg P205 2.5 75/kg K20 1.4 7/kg AT HLIE 30 T6/t. HEAS T H

600 I5/hm?, 42 % 225 55/hm?,

Note: The price: millet 2.0 yuan/kgv potato 0.5 yuan/kg: N 3.0 yuan/kg’ P205 2.5 yuan/kgv K:0 1.4 yuan/kgv organic manure 30. 0

yuan/t; Other input ; millet as 600 yuan/hmzypolato as 225 yuan/hm2~
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Table 5 Effect of different fertilizing treatments on nutrient uptake in crops(kg/hmz)

AIRYCHE N uptake

W P uptake

AR K uptake

Tre%ttrfinls ZEFF kL &it ENi kAL &it Eil FPAL &it
Stem Seed Total Stem Seed Total Stem Seed Total

2 F Millet
CK 42.5 51.2 93.7 2.9 12.5 15.4 191.0 42.9 233.9
N 53.0 76.7 129.7 3.3 24.0 27.3 192.0 48.0 240.0
P 47.9 72.5 120.4 5.3 27.2 32.5 193.5 48.2 241.7
K 55.2 63.6 118.8 4.8 24.3 29.1 200.0 50.3 250.3
NPK 55.4 90.6 146.0 5.0 24.8 29.8 210.8 50.1 260.9
M 56.3 63.0 119.3 4.2 24.0 28.2 208.5 45.6 254.1
MN 57.2 71.0 128.2 5.3 24.2 29.5 211.5 49.8 261.3
MP 58.1 76.1 134.2 5.4 27.3 32.7 214.5 45.0 259.5
MK 57.2 62.3 119.5 5.1 26.6 31.7 217.5 53.0 270.5
MNPK 59.6 83.9 143.5 5.6 27.5 33.1 220.5 52.8 273.3

% E Potato
CK 31.9 66.0 97.9 1.0 3.2 4.2 10.9 50.8 61.7
N 54.0 72.0 126.0 2.2 6.3 8.5 20.7 54.3 75.0
P 34.5 72.0 106.5 2.9 7.5 10.4 14.8 66.1 80.9
K 37.5 79.5 117.0 1.5 7.3 8.8 17.7 67.1 84.8
NPK 103.5 72.0 175.5 4.3 6.8 11.1 39.5 67.1 106.6
M 33.0 58.5 91.5 1.5 5.6 7.1 12.4 67.3 79.7
MN 54.0 66.0 120.0 2.0 4.4 6.4 23.5 60.7 84.2
MP 27.0 66.0 93.0 1.6 4.4 6.0 20.4 62.1 82.5
MK 36.0 60.0 96.0 1.6 6.3 7.9 21.8 65.7 87.5
MNPK 99.0 67.5 166.5 3.9 5.2 9.1 50.8 68.1 118.9
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M 6 TTRLUE & e JE AL B 2 7 A F
HEFKERAHE N Zm, 10D 8 E k.
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Note: The seed column for potato is its tuber-

28.5%0. THELSEAR i 12. 20070 15. 900 A2 it A5 HLAE
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37.1%, s e 20. 9% f1 32.5% . HILE S,
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Table 6 Effect of different fertilizing treatments on water use efficiency

%ﬁ:ﬂ‘ 0~2m )2 WE 0~2m +2 H=H Wik SFEK & 7J<é7\ﬂﬂ§ 1l

Lb B It 7K & (mm) 7K & (mm) KB (mm) (mm) p & o
Treatments Water storage in 0~2m  Water storage in 0~2m Precipitation in Total water ~ (mm/hm?) ()

soil layer before sowing  soil layer after harvesting growth period consumption wyp ~ nerease rate
& T Millet

CK 313.0 251.4 297.5 359.1 11.60 —
313.0 254.7 297.5 355.8 13.60 17.2
313.0 243.5 297.5 367.0 12.40 7.0
313.0 248.9 297.5 361.6 12.10 4.3
NPK 313.0 240.8 297.5 369.7 14.90 28.5
M 313.0 251.0 297.5 359.5 12.60 8.6
MN 313.0 247.2 297.5 363.3 14.40 24.1
MP 313.0 242.3 297.5 368.2 12.70 9.5
MK 313.0 245.6 297.5 364.9 13.10 12.9
MNPK 313.0 238.8 297.5 371.7 15.90 37.1

LA E Potato

CK 245.7 253.6 309.7 301.8 40.00 —
N 245.7 251.3 309.7 304.1 45.15 12.9
245.7 242.4 309.7 313.0 44.50 11.3
245.7 249.4 309.7 306.0 45.00 12.5
NPK 245.7 246.3 309.7 309.1 46.00 15.0
M 245.7 238.3 309.7 317.1 43.00 7.5
MN 245.7 287.2 309.7 268.2 52.00 30.0
MP 245.7 265.1 309.7 290.3 48.50 21.3
MK 245.7 273.6 309.7 281.8 50.00 25.0
MNPK 245.7 277.8 309.7 277.6 53.00 32.5

KR = 1 AT IR UK & A AR K — IS I KR KR AR = R B R K B D R R T

Note: The water consumption = the soil water storage before sowing = precipitation during growth period — the soil water storage after harvest-

ing: WUE = Grain yield/water consumption- Potato yield means its fresh weight -
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K NPK 4bFEF #4351 10. 8 g/kg 48. 8 mg/kg.
26.1 mg/kg F 199. 8 mg/kg. BeIERTIRE T 2. 6
g/kg\13~ 8 mg/kg\& 5 mg/kg fn44.8 mg/kg;MN\
MP MK, MNPK 4bHEP-#553 51 11. 2 g/kg, 542
mg/kg.30. 0 mg/kg.216. 8 mg/kg, BAEHTIZE T
3.0 g/kg.19-2 mg/kg.12.4 mg/kg F161.8 mg/kg.
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ik 32.200, ThEG AR 17,196, fEiA HUARAY JE At
T AR B PR A B, 5 R 12, 5% ~
25.4%,5%@%# 15.6%~16.4%; MNPK [
i, & THE7 41,600, TR 21. 400, BU e
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Table 7 Effect of different fertilizing treatments on soil nutrient content after harvest
sty ﬁfﬂfﬁ & A W%’E&— 75575(@& ﬁ?ﬁllﬁfﬁ
T reatments Organic matter Total N Alkali hydro- N Available P Available K
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
&I Before sowing 8.20 0.53 35.0 17.6 155.0
CK 10.8 0.61 46.0 19.0 180
10.8 0.62 54.0 17.0 178
10.7 0.61 43.0 32.0 175
11.0 0.62 48.0 24.0 225
NPK 10.7 0.64 50.0 31.5 225
M 11.2 0.64 53.0 29.0 210
MN 11.1 0.62 60.0 27.5 205
MK 11.3 0.63 50.0 28.0 230
MNP 11.2 0.63 58.0 34.5 229

IR EER Y 3 IKEZ M,

RS 4l N, P20s K20 (4 8 45 %) B4 i 72. 806 ~
169.0%, FEALAE SN &40 T 57/
LA T 2l N P20s , K20 () 5 5% B8 43 51
$2E561.6% 115.3%F132.7%.

3) TEHTIE 52 1 T 20 - 6 FH b 344 it A BES 1) 34 7
MRODHRERTAET HAEMHEDSREN
22.0%, 87K 15.6%,

4) HHUIE S ToHLBEEC & it F X 42 o 52 hb 1 8
KAFIRZCE . LIEME RS S ' AE T HEW
ROR RAR R AT E B IR )RR AR e
Fr={E R e i T B Z

Note: Each value was the average of 3 measured data-
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Study on the effect of fertilizing on newly-built
terrace in dryland area of mid-Gansu

WANG Sheng*lul, CUI Yun*ling27 ZHANG Fuwu'. CHEN Bing*dong3, YANG Si-cun”
(1. Institute of Beer Raw Materials, Gansu Academy of Agricultural Sciences; Lanzhou, Gansu 730070, China;
2. Institute of Soil and Fertilizer, Gansu Academy of Agricultural Sciences, Lanzhow, Gansu 730070, China;
3. Science and Technology Association of Gansu Province Lanzhow, Gansu 730000, China)

Abstract. The experiment was carried out on fertilization and soil fertility of Loessial soil of newlybuilt ter-
race in semi-arid mountain areas in Gansu Provice- The results showed that cooperative application of organic
fertilizer, nitrogen, phosphorus and potassium was an important agronomic measure to increase soil fertility and
crops  yield of newly-built terrace- It could increase the crop yield by 21. 4%~41.6%. the economical net in-
come by 283.0~2 557.2 yuan/hmz, and the absorption of N. P205 and K20 above ground by 52. 8% ~
70.1%, 115.0%~116.7% and 16.8%~92. 7%, respectively - The utility of soil water was enhanced by
32.5%~37.1%, the topsoil available nutrients content were greatly improved-

Key words . dryland area of mid-Gansu; newly-built terrace; fertilization; yield



