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H OB AHAARETRAEGAEMAE LN, XA WRARE T &, 3477 ALK L £ AR 7 IF % &t
TEURLREZF RGN E, GREN PN LREFENRTEEZRF Y ZRELAE > THEN
JE>5406 MAEBE> RUFE; AVALESERER T AR OIHE - SAF LB T AN 5406 #1 £ & L
=0.0124:0.7453:0.2050:0.0373, HHLK LA SEHAEL B4 ZF 75 5 0 LB S B H 7 R . y:40.91+
3.9110x - 0.3882x% , W K k EHAEE X 2.40 thm ™2, A ZH B -8 5 48.06 t-hm 2, WA ANK L EA
Sy mth g, L3 A & A pH 1K 5.30% 77 3.08% 5 % 3L IR & Fo Bl RAKIG Jm 5.26% 70 11.75% ; HHLA Wﬁm
TR A B e 3.26% .1.08% . 1.25% F1 1.38%; B W A H KA H RE KL EH M 6.28%.36.07% .
21.94%%1 29.59% ; FE AR Ty SR EE Fn sk TR B 3 A0 14.46% \5.64% 70 13.95% ; B A E Mg  E Ak L ¥ o T &3
7.45% ,14.93%H1 14.36% ; e 2 F Btk £ E BB E v 5.13%.5.05% .3.80% F7 556.89 70 -hm =%, &
LDAZHEEERAANK ARSI, ARMAET LEEME R EEEFR B8 T ZAZ = EMEEAE,
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Selection of ecological fertilizer formula with organic contents
and its impact on soil properties and economic benefits of potato

MA Zong-hai'**, YAN Zhi-bin®, LIU Yu-huan', PAN Yan-hua®, QIN Jia-hai', XIAO Zhan-wen'
(1. College of Agriculture and Biology Technology , Hexi University , Zhangye, Gansu 734000, China;
2. Gansu Dunhuang Seed Company , Jiuquan, Gansu 735000, China;
3. The Seeds Station of Jiuquan City , Jiuquan, Gansu 735000, China)

Abstract: At the potato planting base in Zhangye City, Minle County, Gansu Province, an field experiment was
carried out to select the formula of ecological fertilizer with organic content and its impact on soil properties and the eco-
nomic benefits of potato. The results showed that the factors that affected potato production were in the order of the fol-
lowing: potato fertilizer > soybean meal organic fertilizer > 5406 antibiotic bacterial anure > polyvinyl alcohol. The
best formula for the ecological fertilizer with organic content was poly (vinyl alcohol) (0.0124) : the potato fertilizer
(0.7453) : soybean meal organic fertilizer (0.2050) : 5406 antibiotic bacterial manure (0.0373) . The regression equa-
tion that measures the effect by fertilizer on potato yield with the application of the ecological fertilizer with organic con-
tent was y =40.91 + 3.9110x — 0. 3882x%. The economic benefit reached the best when the fertilizer rate was 2.40
t-hm~2, resulting in a theatrical potato production of 48.06 t-hm~2. Compared with traditional chemical fertilizers, the
application of ecological fertilizer with organic content caused soil bulk density and pH reduced by 5.30% and 3.08% ;
total porosity and aggregate increased by 5.26% and 5.26% ; organic matter, alkali-hydro nitrogen, available phospho-
rus and available potassium increased by 3.26% , 1.08% , 1.25% and 1.08% ; fungi, bacteria, actinomyces and bac-
teria amounts increased by 6.28% , 36.07% , 21.94% and 36.07% ; sucrase, urease and phosphatase increased by
14.46% , 14.46% and 13.95% ; potato plant height, stem diameter and dry weight of aerial part increased by 7.45% ,
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14.93% and 14.36% ; and tuber weight, tuber weight per plant, yield and fertilizer profits increased by 5.13%,

5.05%, 3.80% and 556.89 yuan*hm™2, respectively. The application of ecological fertilizer with organic content in

potato fields could effectively improve the soil physical and chemical properties and biological properties, advantaging

potato yield and fertilizer profits.

Keywords: ecological fertilizer with organic content; soil properties; potato; economic benefits

HoRr & sk i RAR AN L 2L BAT 15 R R A
IRRBE A B IR FE L, B IR 22 K, & Th 4% S F kg
S E= SIS RS = AVANGRE T O Nt S K]
hm?  AEPR DA B 112.5 7, RS E KB
AR XA R BB S A2 — o FE SR E T
KR AR H 5N E R SR (1) SR E R
FEAAUR VR R K, DA oh Rt = IR B A i
G, SR RN AR (2) e s, AL
REAHE A s P FE AN AL, Eh S SRR 3 40 Eb 131 O Al
HHERZ,, RNFIFESEH K, (3) Ty Rk
A S TR AL A SO AT AT o IS AR IX - 1
A3 BRI EL 5 B0 55 43 Wi e 491, HAS 45 o+
IR T A X Ty 44 3 7= g ] e A -2
R, FE RN & S84 S5 T etk S IR I e o B2 1R
WFR I CHERTTE . UTAER, AR R IR 52 5] T
iz kB EA LR AR SR b S AL R A
LS BE T I IR W SRS o EF X B IRAF
TER RIS, oA T Ve33R 2 4 - o) Lo e TR
TG HLIE 5406 $7 4= B AR 45 4 Fp UKL, SR IE
TR, TR R, A SR E AL A S
HECS - 120 S AT IO Ak 6 E SR 56, LA X A Lk 42k
AL AR R BT PR o

LR

1.1 R

111 XEsetrot s Ha T HIR & sk )
SRE B B R R EAE 10 a RIS E W %I R
TR R B 2 200 m, AFE IR 6.50°C, AR K &
250 mm, 4EF 7% % B 1 800 mm, JCFEI 140 ~ 150 d.
IR BRI 130~ 20 em TR S B LR
15.56 g-kg™ ", Wi fi & 56.49 mg- kg™, MR HE 11.30
mg- kg~ FHALH 145.10 mg- kg™, pH {H 7. 82, Hi #
EY =S8,

1.1.2 XBHH RE, & N46%, TRERLL
LR A PR 2 |) 77 s B IR — Bk, % N 18%, P,0s
46 % , b s R Ar 284k TR A BRA Bl i R
B KoO 50% , i 24AR T AL T A7 FR 2 517 i
FRBE, & Zn 23% , Wrim e PR B A BRA 777 i s 548
HEMNE, B CEH KRR R % R A
PREF BRI 0.41:0.10:0.47:0. 2 B, & N

20.66% , &% P,054.60% ,K,0 23.50% ,7Zn 0.46% ; .
HIAE WL, SAHLE 60% ,N + P,0s + K0 St 2%,
DR 2 B AR AL T 77 i 5 5406 Pt A L , A R0
WAL =20 1A o 1 SRm FE R AR A R A E ™
i s I O, TR 5 500 ~ 7 500,pH 6.0 ~ 8.0,
KGR 12 ~ 16,0142 0.05 mm, 2 H R 22 40 64k R
T AR SR R R VE I, B H R T R
B A B F) St

1.2 REHE

1.2.1 R R 1 ARSIy i
BEo 2012 4F 4 [ 26 HEBR OGHFE . R ELH
B G HLIE (5406 FUA AL 4 AN R, BEHEIE
4 19(34) Bt il WA RA 34K, 389
AMEEEIH (3R 1) o 3 b3 5 b PR SR A 9 i EK
APUEEIRIE, 76 S8 HREFETHURERA 20 cm
T2 BRI N X RIS BN O AT A
B, A PR 2R (] B R0 ( R) A PR3 A [] 7K
(T, A ML A SR A o

IR 11 A AU A 25 M8 2 5 55 3 o A2t P o
W% o

AP A SIS AL, 2013 4F 4 H 26 HAKYE
R T Rk ie 7 R O SR EL AR S
KA HLAE 5406 HT 4 o I T & Hb 4% 0.0124:0.7453
0.2050:0.0373 IR 515 BA VL HAEBIE, &= N
ELEAWLR 13.33% ,N 15.39% , &% P,05 3.43%,
K,0 17.51 % ,7n 0.34% .,

NERCGRIGALFE . A5 Bk A 2SN it A s A 15
114 0.00.0.60,1.20,1.80.2.40,3.00.3.60 t-hm~>
L7 AN, LIARPE 1 A AN AE X B (CK) , B4~ 4
PE A 3 I, FEHLIX 4 HFA

IR - A AL A 2SI 5 4 Ge AR AR X 4 3 1
JoT RN S S 22 T R 5 s A T BIF5E . 2014 4F 4 H 26
H ~2015 4 4 H 26 HFE4L N, P,05 K, 0 A SR AHEE
HIZAE T (4N 0.37 t*hm ™2 + P,05 0.08 t*hm™2 +
K0 0.42 t-hm™?) 525 1 3 403 Ab 3 1, A8
e (CK); &b B 2, & G AL e, PR il FH i 0. 74
t-hm ™% + B —ECHE L 0. 17 t-hm ™25 G R 54 it
#0.85 t-hm™2; 4b 3, F MLk + AR SAE, iEH &
2.40 t-hm ™%, B 3 0, FEHLIX ALHES
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Table 1 15(3*) orthogonal experimental design
A B C D

I Ab R AIRHE R L AL AP 5406 HiAE AL
Treatment Polyvinyl Potato urea Soybean meal 5406 antibiotic
alcohol organic fertilizer bacterial manure

1 1(15) 2(1200) 1(165) 1(30)

2 2(30) 1(600) 3(495) 1(30)

3 3(45) 3(1800) 2(330) 1(30)

4 1(15) 1(600) 2(330) 2(60)

5 2(30) 3(1800) 3(495) 2(60)

6 3(45) 2(1200) 1(165) 2(60)

7 1(15) 3(1800) 3(495) 3(90)

8 2(30) 2(1200) 1(165) 3(90)

9 3(45) 1(600) 2(330) 3(90)

TE 36 5 R B R (kg hm=2) , 365 SAMECT N IESCIR I A S (H . T 1),

Note: data in bracket (kg*hm~2) for the test data, the data outside the brackets for orthogonal experiment coded values. The same as below.

1.2.2 #Hz ik HELR /DX E R 28.80 m?
(6 mx4.8 m), BFA~/INX DU JE S35, 38 58 40 cm, 35 5
30 em, FEFPESE] A 2012.,2013.2014 HEAEH) 4 H 26
H , ZE3E Fh 22 Hh (8] HF— 250K 20 em B4, B HERHEIE
TEVRN 78 T2, 22150 120 em, 2258 40 cm, 28
5 40 em, T8 50 em, #REE 25 cm, & FRE 15 cm,
T2EFPAE 247, B/ DX FIE 4 28

1.2.3 #EARF®H MR/ —DERIT,
TESCE OCA 28 W s )RR R TE D
NS 1 5 BETRREAT , % K A1 BE 25 cm, Jii &
4.65 Lom~"~h™", RS BT R 1 I AE 4 903
MPa, F3 77 75 Sh 88 S8 AR T A8 I B 25 I R0 4%
K 1R B/ NI K AR SR, REUGHEK 2,16 m'
1.2.4 MZIFEF % DRGSR
INXFEAILRAE 30 Bk, I R Z ARG TR, 25
FLUR R bR R R0 % , o 135520 T3 105°CHEFE
AT 30 min, SOCHET REEN & . SRBEVGRG
I3 MAEBARIR/ NX N X LR 5 M E S
A REREZ 0~20 em T4E 5 kg, UL [E] 1
kg A THEE N KT ILE 0 B (S E R IK
FHRARTIBUGAR A ) o A S F I >R FH A ) 2% 5 LR
R AR 5 A SR AR 2 >R FH T 0 0 5 Al e R D0
SR I 5 3 A5 I R FH kR S iR B —4H B
P L L 5 HUHCRI R SR FH KA G RE T s pH R
BRBE L -7 R e A X G B i = Ji—
AN EE P — F— A ) SR A PR (R A
K GAFR=E = bR =8 x 7= 5% ) SR 15 ; 1 brit
NE R A Gh bRt e i = 5 — AN Ab B IE & - A
— AR ) SRAT 2 PR A 28 3 Gl B AR
= HPREAE S x ERHA% ) SKAS 5 BRI+ A 2

GhPRANE = PR - bR AR ) SRAF S, ik
P R I ST B 5 FOR 00 5 R T M0 LG €005 5
TEWERBGIN >R 3,5 — A3 K R L a7k B R
RN 7 SR W R AR — A b €12 5 o A S ) 7 R
FETT 72 32 5 22 T SR AL BRI 5 SR PRI e vk 1)

1.2.5 #E@E DX MIOR K/ X
PR A AW AT G . A PR
TRNEER A RON (R) & R T (ERATEAS
B EWA BT 5 RS . T IERRA IR BT A R
U3 ENEE 0 M X IRy S /N e €157 3
J DPSS 10.0 Gt A F o0 #r, 2257 W E MR 2 &
FAE, LSR K% o A B A 25 A e A it S o 4 2
H(xg) = [(Px/Py) — b1/2¢ RAGOT; DL R =
IR EIH TR vy = a + b + o? 3K

4 _
4;3}[21 22] .

2 5T

2.1 BT AESIBE R iFiE

#2012 4 9 A 11 H S48 BEIBOR 5 I £k
FHAEAS RS 3 B 7 it A7 20 A, AT LUE PR ER TIAL
NE(R) B RENNIFARKIN B> C>D> A, Ul
M) h A% 2 7= i PR R AR R A R FIE > AT L
JIE > 5406 Hr A BEAE > R O M. A R AR
A THAE, FTUAER H, Tay > Tag > Tay, W 545
S IR <0 it P S ) 3G R, (AR 20
Wit P 5 ) 30 ke hm ™25 , A0S it IR 2
JA Tt S G KM e Ty > Ty > Ty Tz >
Teo> Tery Tos > Trp > Ty, Ut 44 24 HIIE SR
A HUIEFT 5406 Bk B AE 43 B it FH 243 0 1 800
kg-hm~2.,495 kg*hm~2H1 90 kg-hm =2, M HZE K
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TAHATLAE &R Al R AR Ay R R 30
kghm=2,B; B4 2 L FAL 1 800 kg hm~2, C; B4
A HLIE 495 kg-hm ™2, D, 5406 HA4= H L 90 kg hm =2,

B 20 | T A% 25 AR . &M HLAE 5406 PidE
FAEE R4S 0.0124:0.7453:0.2050: 0. 0373
BA SR GHANIEZIRE(EK2),

R2 L3 EXKEHH
Table 2 Analysis of the Ly(3*) orthogonal test

AL Jin s " - it
kb RLINEE T AT A HLIE 5406 A R AE Production
Treatment Polyvinyl Potato urea Soybean meal 5406 antibiotic s
alcohol organic fertilizer bacterial manure /(ohm™%)
1 1(15) 2(1200) 1(165) 1(30) 16.62
2 2(30) 1(600) 3(495) 1(30) 27.50
3 3(45) 3(1800) 2(330) 1(30) 30.51
4 1(15) 1(600) 2(330) 2(60) 28.28
5 2(30) 3(1800) 3(495) 2(60) 48.12
6 3(45) 2(1200) 1(165) 2(60) 22.64
7 1(15) 3(1800) 3(495) 3(90) 36.64
8 2(30) 2(1200) 1(165) 3(90) 25.37
9 3(45) 1(600) 2(330) 3(90) 38.69
T, 81.54 94.47 64.63 74.63 274.37
T, 100.99 64.63 97.48 99.04
Ts 92.84 115.27 112.26 100.70
R 19.45 50.64 47.63 26.07 —

2.2 BNHETESKEERAENSHRELZFERE
FEEME 5N
H1 2013 4F 9 A 11 H ZH48 Uk 5 Il e Fodis o]
I, BB A AL A 2 A A R A3, 4%
SRR RAER I, SR SR AR R
A= i fe KA A BL e+ A 25 IR it IR & 3. 60
t-hm = 2B, 5 ORHEAE (CK) bL#, SR ZE T B bk 22
A BT I AN T 45.38% .33.83% F1 20.63% ,
ZFWBE(P <0.01), SAHKES M, B AL -4
SRR S e AT AR R R A" /2
[] 2 02 5 B AR A GG 2R, A OC R B30 0.9847
0.9696F10.9746(% 3) .
MGG s B AR F , W& A DL ARSI
JIES et A6 A9 5, 320 B ) ER Fe R Y 1321, 72 G -
hm =2, 33U %) - 982.28 JC-hm =2, A WLk + 4= S0 jte
JEEAE 2.40 t-hm ™2 5Ll BP0 0.60 t-hm ™2,
FRAE B IE . AL A SR 5 5
A S A Y 56 28 R BRSO BB y = a +
be + ex? BAG  AFBI G I TFE R -
y =40.91 +3.9110x — 0. 38827 (1)
XoF [T Uy R T S 2 B0 i 25 SR e B, [l Oy
PG RAF. AL EAESIEMAS (P,) K 2 457.13
JC-t71, 2013 SE R E T A% (P,) 1200 T -
t (P (Py) JERHEON BB b e AR
WAL IR A v = [(P/P) = b1/2¢, SKIFA L

MU AR S 2 5 A A B A F (29) S 2.40 ¢
hm ™2 B wo FRA (D), KRG DR E IS = 5 (y) N
48.06 t-hm ™2, [T 43 Hr 25 5L 5 RIS AL 3 5 A7 1L
A S 2.40 t-hm~ 2AAMIA, 1569 HH AD R,
IS5 R T K AR LA SRR (3R 3)

2.3 ANMETESESESWIERT HEBAER

BEHREY TR B R 00 xS b

2.3.1 EEHEHEFEHR HYERIAR 2 a
Ja, T 20154 9 A 11 H BB EIOR G REFE)Z 0
~20 em AN E 25 FE AT, N [A) Ab 2E - A
KENVINBARNT AR N : AHERE (6 B > (£ 584k A
> AP AR, A P+ SRS L e e Fn
AN (CK) beAe, 75 5153 W R A% 5.30% F16.72%
ZFM A E (P <0.05) s (B84 5T AL (CK) L
ORI 1.49% , 2 F A EE (P >0.05), A
Ab P A 9 LB R AT SR A ph R /NS AR AR TR
AL EAESE > A GALIE > AR (CK), A
PLMC A= A0 55 Ge AR AR He g, A FL B 3 A (1 23R
AYENEE N 5.26% F1 11.75% , 2 W .2 (P < 0.
01) s A AL A S5 AHE I (CK) FL#, B LB
FIF AR BTN 6.88% 1 12.26% , 72 4% i
(P <0.01); /BG4 IE S RHENE (CK) Fu A, B LB
FH SRR BN 1.54%F10.46% , 22 A BE (P
>0.05) (% 4),
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Table 3 Ecological fertilizer with organic content on potato economic characteristics, yields and economic benefits
Lk AR AR - I [ e = NIV
R PER T B e ST 7 1 e ST 7 1
[} o [ . . . .
. . Tuber /(g k1) . Marginal Marginal Marginal Marginal
Organic ecological . . Yield .
. weight Tuber weight _ yield output cost profit
fertilizer rate /(t-hm=?) _2 = -2 e -2 = -2
_2 /g per plant /(t*hm~?) /(J6-hm~?) /(G hm™?) (JG+hm~?)
/(t*hm~?)
AHtAE (CK) 123. 156G 562.49gF 40.91gD — — — —
0.60 141.44¢eF 594.671E 43.24fC 2.33 2796 .00 1474 .28 1321.72
1.20 148.89dE 659.29¢D 45.22¢B 1.98 2376.00 1474 .28 901.72
1.80 153.50dD 700.39dC 46.80dB 1.58 1896.00 1474 .28 421.72
2.40 161.57¢C 722.81cB 48.06cA 1.26 1512.00 1474 .28 37.72
3.00 169.76bB 745.22bA 48.94bA 0.89 1068 .00 1474 .28 —406.28
3.60 179.03aA 752.78aA 49.35aA 0.41 492.00 1474.28 —-982.28

T A BESCRE 5B LSRy o1, /NG FBER LSRy 05 .3 22 51K F- (R IR o M4 (GC-t7") : BRER 2 000 BEER — 7 4 000; BRIER B 2 200; SRR FF
4 000; - BETLHIA HLIE 120055406 HTAE I 4 0005 5 LMEE 26 000; 45 % T 2 334(FRE (WRIR 5% IR BT IR R B F & [L#% 0.41:0.10:
0.47:0.0285) s A ML+ ARSI 2 457.13;2014 4F LA M IO 1200,

Note: The pn'ces(yuan'l’]): urea, 2 000; Diammonium phosphate, 4 000; Potassium sulfate, 2 200; Zinc sulfate, 4 000; Soil yeast fertilizer, 1 200;
5406 antibiotic bacterial manure, 4 000; Poly vinyl alcohol, 26 000; Potato fertilizer, 2 334 (urea and diammonium phosphate, potassium sulfate, zinc sulfate

weight ratio by 0.41:0.10:0.47:0.02 mixing) ; Ecological fertilizer, 2 457.13; The potato market price was 1 200 yuan*t~! in 2014.

2.3.2 33 pH BAMR AR I 00 Hm M
F A4 TH, AR AL PE A48 pH R B /NE LR T AR
UK ANHENE (CK) > fBZGALIE > APl EABIE,
AL A S S ESAE R (CK) LL# , pH
I3 HIREAR 3.08% F1 3.32% , 257 B# (P <0.05) ;1%
SALNE SANHENE (CK) Lu3, pH FEAI% 0.26% , 22 7 A
BE(P>0.05), ARALH A HLE B R E]/NE
AU AR A A BLek £ 2R SR > A 5L IE > it
JE(CK) , A ML+ A4 SN S & S ARG AE (CK)
FeB , A HLT A BN 3.26% 1 3.54% , 2257 B %
(P <0.05) ; fEGALIE S5 RHENE (CK) Fu s, A LB
J0.26% , 227 A EE (P >0.05), AFALHE A+ 1%
SRR B B BN AR VK R - A WLk R
A > AEGALAE > AN AR (CK) s A Lok A SRS
TRGEANE EbH5 , Bol fifk 22 . R0l 0 2058 4 i) 34 o
1.08% .1.25% F1 1.38% , 3 A H3E (P >0.05);
A ML A FS B 5 At AR (CK) BL A, B i L L 5%
IR A5 43 B 27 . 74% 19.03% F1 7.23% , 7%
SR (P <0.01) G 5 AL (CK) i,
oA 2R A5 R K B | 4 26,38 % (17.52%
18.37% , 225 % (P <0.01) (K 4),

2.4 BAUBETESBSESEUEX LERED

i RS0 L B

2.4.1 xrREMAMGH A FES THL, AR AL
PRI B R BN AR KR - A Bl
BN > ZGAIE > AL (CK) , AL+ AR
S R, E RGN 6.28% , 22 5+ BE (P <
0.05) ; 4 P 302k TR RN AT AR o £ 43 038 I 36.07 %

21.94%F129.59% , 2= 7 3 (P <0.01) ; fAHLek
A A AE S AR AR (CK) Fe %, BN 7.98% , 22
SR E (P <0.05) ; 40 TR LR B FHER A B 43 ]
J39.11% .24.34% M1 32.33% , Z %MW BF (P <
0.01) s fE G ALIE 5 At AE (CK) HL 8%, BB 40 B LK
LRTH AR 2> BN 1. 60% .2.20% . 1. 97% Fi
2.11%, 25 A B#(P>0.05)(%5).

2.4.2 xTEEEBFHGF A IS T, AL
B A S P B KB INE AT AR U - A Lk +
SRR > AEGALAE > ANt AE (CK) , A FL A A
EEGEACIE LA, TR I | DR 6 0 1R 6 43 S0 14
14.46% .5.64%F1 13.95% , 2253+ 0% (P <0.05) ;
PLMC A= A AR 55 At AE (CK) BL A, A e | JUK it 0
WRER T 43 34 i1 70.00% 34.53% il 58.06% , 2 5%
Wi 3 (P <0.01) ;GRS AR IR (CK) e,
T IR 6 R 2 1 43 01 14 T 48.52% .27 . 34% il
38.71% , 5 & (P <0.01), AHLE L ESE
SRGACIE i, 2 B S A0 I A i 4R Ak S 40 ) 3
JIn21.37% %1 39.29% , 22 # i B2 (P < 0.01) ; AL
A SIE S AL (CK) HL#5 , 22 1y S Ak Bl A i 45
FE 53 G TN 27 .93 % 1 50.00% , 25 545 8. 3% (P
<0.01); Fe G AL IE 5 AN it R (CK) b, 2 1 A AL
Flid S8 AU 2 B 5. 419 1 7.69% , 2% 5% 8. 3%
(P<0.05)(%%5),

2.5 ANMBMETESESEEHEMNEEERRE

FEEFAHERRF NE B9 2w bk 3

2.5.1 MLAERIMKGH A H 201449 F
11 H S8 SO 0 8 v 0, AN [R) b 2 o 5 55
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A R B KBNS AR AR R A Lk 2R
RE > G AHE > AR (CK) s A ALk AR SR 5%
£S5 [ 2 AR Lo o 7 = N e 1 |
AN 7.45% ,14.93% H1 14.36% , 2 F W& (P <
0.05) s A AL 4 AR 2B 5 A I (CK) HRAR, Bk &
SRR DB 0 T 43 0 0 53.32% .27 16% Fl
49.70% , 2 W B3 (P < 0.01) s B IE 5 ANt AT
(CK) Fb &, bk s 2R ML A b 1358 4+ 5 40 591 38 Jn
41.76% \10.64% F1 30.90% , 22 4% 8% (P < 0.01)
(#6).

252 MLAEZZFRRAEFTENY® MNEK6
AT, AN 7] Ah 2 2 28 5 M BR R 7= ph K3 /AR

AR F AR R <A WLek 1 2R SRR > A5 b > Rt
JE(CK) , ALk + A SR S5 E g s, D44
POETE PR R R A NS . 13% .5.05%
M13.80%, %% BE(P<0.05); ALk HASES
IS (CK) b, e 28 5 | bk H 28 5 7 4 43 5
HEn 31.17% .38.89% H1 38.90% , 2 7MW B & (P <
0.01); fEGALIE 5 AR HEE (CK) Huds, Be25 | Bk
PezK & F 7 5 o 0l 5 24, 76% . 32. 16%
33.81%, 5 E (P <0.01), AL AESE
S A AANIEAE (CK) Hu# , it AE A1 43 5134 n
556.89 JG+hm ™21 12 630.89 JC - hm~%; £ FALIE 5
X R Ee A, AR A EIE N 12 074.00 JG-hm ™2 (£ 6) .

F4 BNRLESESESLERT LR EREEIRMERF DM

Table 4  Effects of traditional fertilizer and ecological fertilizer with organic fertilizer on soil physical

and chemical properties, organic matters and available nutrients

>0.25 mm

P 24 3 ] o S Al 72
- EERIARE S Thgg IR WRE R
> ; o >0.25 mm & pH Alkali N Available P Available K
Treatment density porosity X matter J(mg-ke™)  /(mg-ke ) /(mg-ke)
/(g em™3) /% agg/r;fae /(g'kg™") " ke mgke mgTKe
AHAE Contrast(CK) 1.34aA 49.43bB 38.89bB 15.56bA 7.82aA 56.49hB 11.30bB 145.10bB
izt
Traditional chemical 1.32aA 50.19bB 39.07bB 15.60bA 7.80aA 71.39aA 13.28aA 153.47aA
fertilizer
B S
AP 1.25bB 52.83aA 43.66aA 16.11aA 7.56aA 72.16aA 13.45aA 155.60aA

Ecological fertilizer

x5 ANBLTESESERUES LREMEMFEEEE

IRE

Table 5  Effects of traditional fertilizer and ecological fertilizer with organic content on soil microorganisms and enzyme activities

HIH EilE) T T AR RERHG Jig iy BREREE  ZEYEILEE o A
TR0 Ak 3 Ungi Acteria Actinomycetes Total Sucrase Urease Phosphatase  Polyphenol = Catal
Treatment /( x 10* /(x 107 /(%107 bacteria /(mgrg™!  /(mgkg™'  /(g-kg™! oxidase /(H?Ld.ab?e])
) cgl) g /(x107-g™ ") “dh ) ) /(mLeg™") 8
ANJEHE Contrast(CK) — 1.88bA 1.79bB 1.52bB 3.31bB 2.70¢B 1.39¢B 0.31cB 1.11cB 0.52¢B
GG AIE
Traditional chemical 1.91bA 1.83bB 1.55bB 3.38bB 4.01bA 1.77bA 0.43bA 1.17bB 0.56bB
fertilizer
AL S 2.03aA 2.49aA 1.89aA 4.38aA 4.59aA 1.87aA 0.49aA 1.42aA 0.78aA

Ecological fertilizer

Fo BAUNHLTETRSEEUEIDREEREKE =2 MR E M

Table 6  Effects of traditional fertilizer and ecological fertilizer with organic content on the morphologies of potato, yield and fertilizer profits

i BE RESTE REE RRRET L. . ERA RGRAN
e A B Plant Thick Aboveground Tuber Tuber weight B " Fertilization Fertilization
. . . Yield Increase
Treatment height stems dry weight weight per plant / (t-hm~2) /(56 - hm-2) cost profit
/em /mm /(g k1) /g /(g Bk~ m m /(JG*hm~2)  /(JG+hm™?)
AL Contrast(CK)  53.21cB 7.99¢B 58.29¢B 126.28¢B 545.71cB 39.69cB — — —
feg e
Traditional chemical ~ 75.43bA 8.84bA 76.30bA 157.55bA 721.23bA 53.11bA  16104.00 4030.00 12074.00
fertilizers
PN
AL 81.05aA  10.16aA 87.26aA 165.64aA 757.94aA 55.13aA  18528.00 5897.11 12630.89

Ecological fertilizer
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FEH A AT B B8 A B b it A L
MAASNEG , RIEFLBREERSR, HR A AP i
AP RN IE MR, AR E A pH BRI, SRR
A LR AR SRR A S A L, i A
DU A ST AR 45 0 R s 1, R AR T
I R T ALBR R RS T AU S R
AR ESEP R OIHEREZE &S TRE
Yy, BA RAFHRSZSVE, 5 ARG G 5 T DR AT
RIRIB -2 = Ay MLk - AR 25 I R 1 A B it
AW IG RO T A LR , MRS T 3R i
JE 5 DA AL A S I i 5406 Bk s IR T
WEEYI R SRR T, 2 1 e EcE A
e . SRR OO DR EL IR A L
JIEE (5406 HiA: B I8 45 IR B A Lk A S IE,
AP SR S8 2 L R A%, ST ML Y
G250, 5406 HT A TR AE A 1S A0, TR 20 W o AR
A — R ANMEEAEFREN, B T8 EEM.
AN R T H A8 A T S48 ™k kR
FEHAELE AR AT it A ATLIE RS A ™ B
JE SRR S AT R R R K R R
T T O 0 S TR B USRS FFE S AR
BAR X - 4957 43 BRI T 48 X 7 43 1) W AL E A8
AN ELA e = DA% (0] 8, fff e T T 4% S5 RN
TR = AN 2 1) B8 ME () 25, e 1 T AR X Th 4%
P AT RS R .

WFFE e F R0 A P A S At e 5 4%
Sy g ) Y BE AL R BT A ARk y = 40. 91 +
3.9110x - 0. 388247, £ U 4 4 de AL AL 1 Oy 2. 40
t-hm ™2, A IS = 5 A 48.06 t-hm =2, [B]I5 534
g5 0L 5 H IR AL 3 5 A Pk A At A 2 .40
t-hm ™~ AHM) &, 1 B ) 6 25 R 0 48 5 K AR ™
AR o A A L AR S S SR
AL, HRFLIE R AR AU R T
ARG T R EAREER (E TR T R
REFIE b KBS AR AT - A L A S AE >
TEGACRE s 25T A pH i KB/ AR AT O < 15 50
I > A AL ARSI, 76 HIR & Il D R
L it P A LR b AR SR, A Rt i T
PRI PR LA A YA e B, $ e T SR B R R A
Tl £ o
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