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Effects of Different Biological-organic Synthetic Fertilizer Application
Rates on Water Use Efficiency, Yield, and Economic
Benefits of Potato in Semi-arid Area
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Abstract: The application of biological organic synthetic fertilizer is an efficient method to solve the continuous
cropping inhibition, improve yield and quality of potato and protect farmland environments. Compared with traditional
fertilizer application, the effects of different biological organic synthetic fertilizer application rates on water use efficiency
(WUE), yield and economic benefits of potato were studied under field conditions from 2015 to 2016. The results
showed that when the application rate of Yahuan biological organic synthetic fertilizer reached to 1 800 kg/ha, the total
evapotranspiration of potato decreased slightly, but the evapotranspiration after flowering was promoted, resulting in the
increasing in biomass, tuber number and percentage of large- and medium-sized potato in both 2015 and 2016, compared
with traditional fertilizer application. The yield reached to 29 244 and 24 684 kg/ha, increased by 1 775 and 6 115 kg/ha,
respectively. Also, when the biological organic synthetic fertilizer was applied at the rate of 1 800 kg/ha, WUE was
increased by 8.6 and 20.2 kg/ha-mm, and the economic benefit was increased by 1 468 and 7 978 Yuan/ha in 2015 and
2016, respectively, compared with traditional fertilizer application. So the suitable application rate of Yahuan biological
organic synthetic fertilizer is 1 800 kg/ha in semi-arid area. At this application rate, yield, WUE and economic benefit of
potato could be increased significantly.
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Figure 1 Effects of different fertilizer treatments on soil water storage
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Figure 2 Effects of different fertilizer treatments on evapotranspiration of pre—flowering and post—flowering stage of potato
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Table 1 Effects of different fertilizer treatments on biological traits of potato

o A (%) B (em) FARRZE AL (No /plant) R (%)
Emergence percentage Plant height Tuber number per plant Large— and medium—sized tuber percentage
Treatment
2015 2016 2015 2016 2015 2016 2015 2016
LR 95.6a 96.5 a 738 a 76.3 a 8.1b 52¢ 60.5b 33.6¢
MR 96.3 a 958 a 752 a 739 a 6.6 ¢ 4.6d 62.2 ab 21.3d
HR 96.8 a 95.6a 782 a 76.5 a 95a 79b 65.8 a 45.1a
OR 96.8 a 97.1a 78.8 a 76.9 a 102 a 9.8 a 66.5 a 43.8 ab
CK 952a 94.7 a 755a 76.3 a 8.4 ab 9.7 a 64.3 ab 4120

W KA 100 g D) Ry dEs

Note: Large— and medium—sized tuber means weight of per tuber > 100 g.
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Figure 3 Effects of different fertilizer treatments on biomass of potato

K2 AEHEELENDHEFEMKSFARERNZN

Table 2 Influence of different fertilizer treatments on potato yield and water use efficiency

7 (kg/hm®) FE/K 4t (mm) KSR IRLE (kg/hm? - mm)

A3 Yield (kg/ha) Evapotranspiration Water use efficiency (kg/ha*mm)
Treatment
2015 2016 2015 2016 2015 2016
LR 25116¢ 15662 ¢ 3525a 337.3b 713 b 46.4 ¢
MR 27 199 be 19036 b 3419 a 340.8 b 79.6 ab 559b
HR 29244 a 24 684 a 3509 a 353.2ab 833a 69.9 a
OR 29360 a 24052 a 360.5a 358.3 ab 8l4a 67.1a
CK 27469 b 18569 b 3679 a 3737 a 74.7b 49.7 ¢
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Table 3 Effects of different fertilizer treatments on economic benefit of potato
B PAE (J0/Mhm?) 4t A (Jt/hm?) Kl (S6/hm?)
pise A (Ot/hm’) . .
Output value (Yuan/ha) Pure income (Yuan/ha) Increase income (Yuan/ha)
Treatment Input (Yuan/ha)
2015 2016 2015 2016 2015 2016
LR 1200 37674 ¢ 23493 ¢ 36474 b 22293 d -2324 -3155
MR 2400 40799 b 28 554 b 38399 b 26 154 ¢ -399 706
HR 3600 43 866 a 37026 a 40266 a 33426a 1468 7978
OR 4 800 44040 a 36078 a 39240 a 31278b 442 5830
CK 2 406 41204 b 27854 b 38798 ab 25448 ¢ - -

e L AR AR AU SE S BRIA 22 57358535 2. 95 MR ERIAR P 5 4 B B LR i3 ks 1148 WA o0 A HLE A 2.00
Jtlkg. JRZE 2.007T/kg. i HERES 0.80 JC/kg . BRIRA 4 C/kg . Th44 2 1.5 0/kg.

Note: 1. Agricultural capital investment budget includes only the differences between the groups; 2. Agricultural materials and products are calculated ac-

cording to the following market prices: Yahuan biological organic synthetic fertilizer is 2.00 Yuan/kg; urea is 2.00 Yuan/kg; calcium superphosphate is 0.80

Yuan/kg; potassium sulphate is 4 Yuan/kg, and potato is 1.5 Yuan/kg.

X F LA P 56 )22 R4 1 7K 43 R P03 A 24
L RGBSR R W, 3E D AR HTREK
BOMAL IS REK , X4 A B A BURAE A .
AR LG LRI, it Y £ ona ILE AR
i HE i i 5 1 800 kg/hm? B, fiE i Th &8 AL J5 #E
AKEIEI, fEEH R, R R
AT P e A AL BRI S A, AR T RRSS
BRI R, LEIEFER K B L T RAS 4
(AP UK R SRR . AR A P A NE it
T4 2 400 ke/hm’ B, 7 [ RESR CK AT i 28
AlF AN, Pl sles 1 800 keg/hm?
TR, IFET SRR 2016 4F 85 B &£ 7
I, ZRE SRR, KR HREE S T
gEH AN 1800 kg/hm® &2 T R X AW AHE &
JEAE % A e e S BRI B, AT TR S
PRAE S

[ & % X # |
SRR . 7 PG T TR S L (A DT (1), A4,
2011(7): 44-49.

Hr g geit s, HRgeit 4R 4 (M) Jb st b E e R,
2012.

[1]

[2]

TR, FLTE, TR, 55 T RIX A 55 22 1 IRl VR AP AR

TS SR G ARMED K PR RSOV (], EAOI R, 2016,

49(3): 468-481.

W BE SRAPAR, T, 45 SURAS X Th 4 SR K A R TR
R — LA H A8 T 6 ()], T X3RS B R, 2010,

24(1): 173-178.

PERRIE. A4 A48 Eh B e Kk A TRTRR EURE 800 77 T [N

Hotras H4, 2013-07-17.

TERD, L, A4, 45 VR RS 0 1 SR AR B L e

AT R EE I [J]. A2 A5 AR FREE 2741, 2013, 29(6): 711~

716.

BEAHAR, fUREAL . ZoeA AL AL R (). SR LR

B2, 1997, 23(2): 12-13, 17.

BIAE . A=A LA A IR R A 0 TR AR (). o A~ 41,

2004, 20(3): 157-158.

P, RIER, SR, 55 . AW WU G IEXHE 3 R

KA VEY LS BIESY [J]. HFE SRR, 2009(4): 28-29.

ABHERE, T3V, WRIBELT . AT HLIEXT/N I3 R T 5%

Wi [J]. 2O RE:, 2006, 34(17): 4359, 4363.

PR3O, A B, WRARAE, 25 . ASTR] AT b A R K % e FH bk

FE AR TR AR A IORCR (1], 1A A7, 2011, 50(6):

1114-1116.



