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Impact of Combined Application of Compound Fertilizer and Different Bio-
organic Fertilizers on Soil Fertility and Potato Yield and Quality

WANG Yao*
( Tianzhu Agricultural Products Quality Inspection Station, Tianzhu, Gansu 733299, China )

Abstract: In potato production, long-term and large amount of compound fertilizer application lead to decreased soil
organic matter content, hardened soil, weakened resistance to disease and insect, as well as lowered potato quality and
yield. A study in a randomized block design was conducted, aiming to investigate the effects of application of compound
fertilizer combined with bio-organic fertilizer on soil microbial content, soil fertility, potato yield and quality. The results
showed that the amount of soil beneficial microbes, organic matter content, potato yield and quality were all increased
after application of the reduced Jiefubao (a compound fertilizer) combined with different bio-organic fertilizers, of which
the treatment, 30 kg/667m?’ Jiefubao + 80 kg/667m?* Luneng (a bio-organic fertilizer), increased most the soil beneficial
microbes of nitrosomonas, nitrobacteria, lactobacillus and actinomyces, being 43.33, 4.72, 3.25, and 27.00 times that
respectively under conventional fertilization (60 kg/667m? Jiefubao only), and also increased soil organic matter content,

potato yield, starch content, dry matter content and vitamin C content, being increased by 115.65%, 10.14%, 84.99%,
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51.05% and 47.37%, respectively. However, the denitrifying bacteria and mycete numbers were decreased by 91.88%
and 93.75%, and soil available nitrogen, available phosphorous and available potassium contents were also decreased
by 11.57%, 22.19% and 20.87%, respectively. Therefore, the combined application of Jiefubao compound fertilizer with

Luneng bio-organic fertilizer could not only increase the beneficial microbial numbers and soil fertility, but also improve

the yield and quality of potato.

Key Words: compound fertilizer; bio-organic fertilizer; fertility; yield; quality; potato

CHER RS EY, Ohfi o b [ R eIt
g N RAETE A A5 T BRI, Bhi%
B AR D T SR, R A A
e, ZAL T AYUIERIH, Bl ghat . i h
W, BEALAIE I = in A 45, TR Ak
HEAEAL R 555 AL B T R R AL R & s
TEU R RARRRER AR YA HUIE AR £
AN g S R L N e e S DI
YR e SFTE 20, B AL AT A iy oK 1)1 22 Bk
S, NI 1903k o ARAE A LS A A A 7 P Y
VERT, A HE AT AILAEAS B LR 58 7 /18 7 e i
WA, YA HUIEAEA ™ fh A A 9 PR T E
ARG, IR AR bl A7 S O LIE A A
HUAEE BRI . ASIIAE AL DAL AR, W
TUVR. B B 2R i A M i FH AN
JitiAS [F) A= 0 A HLAE RS Eh 4% 35 - e s AR M BcE
T ARG BRI, LU B
ERLAS AL R T - S e 2

1 Mok E 7%

1.1 RIS bR
TRIHEAE R B TS BTER, 142 670 m,
R -2.3~1.7°C, LHEM140d, H HERHEC

2500~2 700 h, >10 CH L1 474.6 C, H 11
R TR 1 260 mm, HBECE3H | Hb S ¥gs), kR
B4, BIEEEYICA/ANE . AU, A 2.
L BERCA. BRSBTS e
33.06 g/kg. 1.01 g/kg. 0.69 g/kg. 18.94 g/kg.
34.43 mg/kg. 35.89 mgkg. 106.00 mg/kg. i
B AR FRKD, RRUL BRI T R
FER AL IX
1.2 RIEH R

P SRR P35 LR, i
A E P T A B2 5T B bR A, 4B Bh T AL 4 Fh
BRANYIHL, BAYIHE 45~50 ¢, 1AL
Aot ZFE 2R IR
1.3 KA E

RIS 4 5B NERIAS [R] A A8 HILAE e it Ak
P AEFEL: 30 ke/66Tm B E F L GE + 80 ke/667m’
SERERMVEYIAPUIE; b 2. 30 ke/667Tm HEE T
AN + 80 keg/66Tm” 4k F W AE W) A HLAE 5 b HL
3: 30 kg/667m* HE & T A NE + 80 kg/667m’ Ji 14
FAEAPUIE; ZbF 4. XTHE(CK), “HHUEAE ,
Hiti 60 kg/667m’ HE & 5 G . AR IE R 32 22
B A 1,

AN R A AT A NE R ATLIE 46 Fh R Sy S8 —

&1 TREERESMES] &K

Table 1 Components and manufacture factories of different fertilizers

N

Fertilizer

Component

gy AR

Manufacture factory

FEE FHE AL Jiefubao compound fertilizer
N

15% N + 10% P,0s+ 15% K,O

BNFANEA A R

SERERIE WA HLAE Luneng bio—organic fertilizer 45%A ML + 5% (N + P,0s + K;0)+ 0.8 X 104N/g WAL AN H i S BE 5 47 2L Wi AR A FRAS H

LRERGR DA HUIE Lufeng bio—organic fertilizer

30% 4 BT + 5%(N + P,0s + K.0)+ 12.0 X 10°™/g itk i

TR A R )

SEERAE YA HLAE Guanjun bio—organic fertilizer  40% B HUF + 5% (N + P,0s + K,0)+ 6.0 X 10*Ng ik iE 7 5 SR AR YR A PR w)
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Table 2 Soil microbial numbers of different treatments (x 10* No./g)

AbFR A A2 TR fid A SR A FLIR A LT BE
Treatment Nitrosomonas Nitrobacteria Denitrifying bacteria Lactobacillus Actinomyces Mycete
1 1.30 = 0.02 aA 1.70 £ 0.03 aA 13.00 +2.64 dD 9.10 + 0.40 aA 27.00 +0.10 aA 0.03 +£0.01 dD
2 0.21 +£0.03 cC 0.97 +0.04 ¢B 88.04 +3.75 bB 4.32+0.22c¢C 9.20 £ 0.08 cC 0.28 +0.02 bB
3 0.82 £0.01 bB 1.01 £0.01 bB 5523 £2.98 ¢cC 6.98 +0.36 bB 18.61 +0.09 bB 0.15+0.01 ¢cC
4(CK) 0.03 +0.02 dD 0.36 £ 0.02 dC 160.00 + 1.70 aA 2.80+0.24 dD 1.00 £ 0.07 dD 0.48 +0.02 aA

TE: PSEREE MRS . PR NS RS 853 53K 0.05 F10.01 KF 225 . FIR.
Note: Value after mean is standard deviation. Small and capital letters in the same column indicate significance at 0.05 and 0.01 levels of probability,

respectively. The same below.

*3 ARELELEEES
Table 3 Soil fertility of different treatments

Qb3 AL (g/kg) HACA (mg/kg) PR (me/kg) R (me/kg)
Treatment Organic matter Available nitrogen Available phosphorous Available potassium
1 48.09 £ 1.12 aA 36.44 = 1.76 bB 72.40 + 23.69 bB 126.73 + 6.96 bB
2 24.23 + 1.57 cC 2522 +2.04dD 37.61 +28.62 dD 72.48 +7.09 dD
3 30.08 + 1.96 bB 29.15 +£2.47 cC 45.48 +25.60 ¢C 98.64 +6.52 cC

4(CK) 22.30 = 1.45 dC 41.21 £2.55 aA 93.05 + 28.65 aA 160.16 + 5.05 aA
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Table 4 Potato yields and qualities of different treatments

i3 7 it (kg/hm’) VER B (%) T %) Yt % C 4 Bt (mgke)
Treatment Yield (kg/ha) Starch Dry matter Vitamin C
1 49 604 +262.00 aA 13.06 + 0.64 aA 18.79 £ 0.80 aA 148.08 + 6.06 aA
2 46 693 +247.72 cC 9.52+0.88 cC 1542 £0.74 cB 121.26 + 6.44 cC
3 48 219 + 255.58 bB 11.71 £ 0.67 bB 16.21 £ 0.78 bB 137.02 £ 5.70 bB
4(CK) 45037 +238.97 dD 7.06 +0.78 dD 12.44 £0.79 dC 100.48 + 6.72 dD
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