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H E ATHACLREIZREDEHBEANRAALERNE. mEEC LR RLERGTLEEFE HFR.HFE
SR, 28 3F EACLESERER LI ERERGERIREFTASIN, EREAN . AC LRI ZRMEY
PR RBENEH 173, 9 kg/hm? , i@ i3 A ALIBIEN 69 RZ 2/ TRRIBE LA 7.2 kg/hm*, F¥HRIEHERNE
4 67.8 kg/hm? , i@ it HHIEIEAN A 0.9 kg/hm®, HLFATE-FHFEANEH 30.9 kg/hm? , A HLAEIE A4 64 47 5= o
H 4.3 kg/hm’, 2B RAAEH R B AT S EBAZTP . N P,Os KO K 1:0.38:0.20, RAEHILE,
WEFHEF A 2 440.5 kg/hm’ s G AAPIE T AN F 5 5] 4 153, 2.50. 2 F2 18. 6 kg/hm® ; A ALAE 32 4 49 &
BRAT I A R 6.7.0.8 A= 6.8 kg/hm’. KAG-F 3 = F H 8 424. 4 kg/hm’; L K AT L E - FH RN Z S A A
194, 6.60. 2 #= 27. 8 kg/hm’ ; A ALACAR A 69 RAR4F 2 5 1 4 7.6.1.1 4= 1. 5 kg/hm®,
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Fertilizer application analysis for main crops in Qin-Ba mountain area

ZHAQO Zuo-ping
(1. Shaanxi University of Technology, Hanzhong 723001, China;
2. College of Natural Resources and Environment/Key Laboratory for

Agricultural Environment, Northwest A& F University, Yangling 712100, China)

Abstract Qin-Ba mountain area is the main region of rice and rape production in Shaanxi Province. This paper aims at
understanding the current situation of fertilization and the problems of fertilizer management for the main crops and then
putting forward countermeasures to solve the problems. Around 556 farmers were involved in the investigation of crop
yield, fertilizer and others from 2012 to 2014. The results revealed that the average rate of N fertilizer was (N) 173.9 kg/hm? ,
(N) 7.2 kg/hm? from manure, The rates of P and K fertilizer were (P,0s) 67.8 kg/hm* and (K,0) 30.9 kg/hm?,
(P,0s) 0.9 kg/hm? and (K,0) 4.3 kg/hm? from manure respectively. The ratio of N : P,Os : K,O was 1: 0.38 : 0.20.
The average yield of rapeseed was 2 440.5 kg/hm?. And the fertilizer rates were (N) 153.2 kg/hm?, (P,Os) 50.2 kg/hm?
and (K, 0) 18.6 kg/hm?,(N) 6.7 kg/hm?,(P,0s) 0.8 kg/hm? and (K,0) 6.8 kg/hm? from manure respectively. The
average yield of rice was 8 424. 4 kg/hm?. The fertilizer rates were (N) 194.6 kg/hm*, (P,0s) 60.2 kg/hm? and
(Ko0) 27.8 kg/hm?,(N) 7.6 kg/hm?,(P,Os) 1.1 kg/hm, and (K,O) 1.5 kg/hm? from manure respectively. It is thus
evident that N input was excessive,but P,K and manure insufficient in Qin-Ba mountain area.

Key words Qin-Ba mountain area; crops; NPK mineral fertilizer; manure
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REIR T, B . BRrKRE Jh e e 22
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AT 5628 T 1y DX A P it A AR 0 B 77 75 ) A ) BF 5 5
B B T /NS 2006 4E B 7 I - B it A0 %k
PR TR T . ARBRITRIHE 3 4E EEAREY
Jit A8 A BcHE L %o 28 B 1 X 3 B A A vt A AR O
TGEA VLT B 7E 2T T iR 4R R 26 1 1L X 4R
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1.1 HREHER

ZE L X B A M, AR 4 106751 ~
107°10" .4t 45 33°2" ~33°22", HuIE 4% M p AR L =
A 30, (g R 25 3 o i S, SF- 30 DU b AR
SRR — B BB L MR 500~600 m, i3 IH , 4
B R o 4T AR Y 34. 62 %0 5 o b A 1 Al it AR s B
A e A R LA L MR AR 600~ 800 m, iy i AR 5%
K25 AT T AL 28, 1% 5 1l X 2 28 16 15 % R ik
(8 3 LU T e L i DX, b B O 2 % R L i K
£ 700~2 038 m, 24 di & B A 37. 220, %X
Ja& AT A 2 AT 1 e Iz 2 M A X AR BRI
12~16 CAEHRENE 2 700~1 800 mm, HH 5—
10 H 5 &FEWRR 80% . M TIuf Rk, 58
TGy 12 AN A5 RN L S e v A K % /K e LT
SRR L H . DU R R A DI 5 Bk T KRS L TSR
JIERH3E A RRAE HL A i 1R b
1.2 PAEREFE
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B W 8 R AR Y A
1.3 RAENEESHFZE

A4 E 2012,2013 A1 2014 4F 1—3 A it
7S 3 LR A A 556 L AR T 516 7,
A A N AL AR R VEYDRERL T B T it
JIE B 3 Lt I D7 2 ATk A SIS R i AT T o S 48 B 1 4y
A A L
1.4 URREENERFESBITE

A 7t AR NE #2 REE A fe  i IE AL e 4% 1 AR R
BSR4 o T A A HILAE 3% 204K B 08 A 19 S PR A
JoT s TR IR A 7 A AT 4 A B, SR o AR A
A AL RERE 3R 20 7 )T G b A AL AE e 9 O )
e 3 IS =
1.5 HELKEBSSHITHE

K HI Excel 2007 J5 1 #E 47 %4 40 22 F1 ] DPS
AR AT EAE A
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2.1 BEREANRR
2.1.1 EZRAEYORAS b E) RIEEN E AR

ZHEI X FELEY IR AKFEE 1, H
K1 AT AL AR A A KT & T A AU A ny A
i, WA L KW T A5 R X Bk P i 3R MK R A
T NE 5 HEAT T A3 . E ARG A i B 32 L K
FE53 3~ 135~180 1 150~180 kg/hm?® ;& i& A it
B3 KRB R 60~90 kg/hm? ; 1M & 1 it 40
WE KFE S Bk 50~75 Fl 75~105 kg/hm?®,

M e X 3 A 1 it A A 10 R A 4 SR BT
AL IE B OE A TE 180 kg/hm® DL b Ay FEA Ky
48. 8% ; H i jiti A & FE 225 kg/hm® ) BE A R
11. 6 %0 MeAEA P B ] 4 25 81 1 351, 9 kg/hm”,
o R il Ui R IR 630, 0 kg/hm® . AN it Ak 2% AU 3R
GARRAFAE AR BT 5 LD AN 4. 67% . FH L
B HE AT ANAT 34. 97 Y6 5 1R A AR it AT HLAE
Hti e FEEEPLE 0~90 kg/hm*, ANt A HLIE
BYA P R is 65, 03 % FH UL AT R0, UYL 1 i 2 Kk
TED BNEBAAKT- 1 5 5 A R IFAF AL A A
T A AU SRR A
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Fig. 1 Application rate and sample distribution frequency
under different input groupings of nitrogen in

Qin-Ba mountain area

2.1.2 EZRMEHORAG . E)BERIEN S ARSI
B &2 AT AR R SR B A AL R i = T A
BURE BT 4 i B 3200 B . A DG % 53X Tl S /K e i
1) Jiti B HE X5 A 60 ~90 kg/hm” . K IL H W, 45 I &
NS A RS SRR, FEE T~
90 kg/hm®, di A FEA Y 76. 6 %0 , H it I8 &2 7E &
G UL A RN Y5 B R AR S 40. 6 %6 5 T it B o AE
90 kg/hm* M A AL A 11. 6%, iifi B & /N T
30 kg/hm® [IREZAS R 20. 9% o A i 1k 27 1 0 30 42 4%
SRAFAE LT 5 ek 19. 2%, P A R A HLAE
e A ARG, B LA HLIE B 6% 45 4L 9 il 7 43 B /0, i
Wi A X ZERAE IR O AR SR 2w T 4 41t
B [F AR R A K3 5 R J2 A7 A5 )
2.1.3 EZ RN ORAS b F) AT IEEN B AR
B REAHE A BRI, B 3w
317 L A I L 2l EW = N [ Sl a A (=T P
50.5% . T RA A P A LI B A A A D 4
REHA LT At A HLIE , & %A HLIE 68 % 44 £t

2 FEURFEREVHRERAERAN
SR THAEMERS HIME
Fig. 2 Application rate and sample distribution
frequency under different input groupings of

phosphorus in Qin-Ba mountain area
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Fig. 3 Application rate and sample distribution
frequency under different input groupings

of potassium in Qin-Ba mountain area

2.2 AREEWERHZANGES

A RIVEYNE B AR s AEFE 25 5 3R 1 AT,
MSE R R AN AR R 499. 4 kg/hm? , e /N Ky
15.9 kg/hm’ , - FALMEAC &4 160. 2 kg/hm*, H.

RAMEBEA FLUAIEA RN T, AIAEAEN
6.7 kg/hm*, BEERAREEZM FEIEH AR, K
R BN A B 143, 7 kg/hm®, e/ WA Tt 8%
AE X5 85 BB i I & 4 51. 0 kg/hm?®, BB 4% A 3
A VMEAE ]y 3 A HUIE B SR 840k 0. 8 kg/hm”,
B A A KR S WIS AE L, R KA &= R 102, 7
kg/hm® s e /N WA i A, SF- 2 80 A i A & Sk 25. 4
kg/hm?, [EIREHEA LIALAE Sy 3=, A HLAE BF 42 43k i 4
J 6.8 kg/hm?®,

IKFE AR A B S A i, AR i K
AR N 630. 0 kg/hm?, ¥ A &K 202. 2
kg/hm?® , 5 ¥ 32 i F 247 it AR & & 42, 0 kg/hm?*,
TR MFEAEHE X T 90.0 kg/hm?., [EFEAIER
ALMEAE R 3 A HUESAE R &R0 U 7. 6 kg/hm’,
KR Bl M 5 A B W v 1 VH SR W IR 4 A i, LR K
B A it &y 185. 5 kg/hm”, V- ¥ @ AL il I+
61.3 kg/hm”. A7 HLAE Jr £ 44 19 B % 0 AUl 1.1
kg/hm®, FAEHARE sl S AL AH L, H A AR T
B, Hod KA R 127, 6 kg/hm®, /N A it
RE L S 249 40 A0 e ARy 29. 3 kg/hm?®, B EAX T4 6
L R A A A IR G AR 75. 0~105. 0 kg/hm®,
F A AR A YT UAARAE A 32 . SR 3 47 1 25 £ 4
ANHME K B 23 T 11X 3 AR AR ) R 48 A A7 7 R
BIAA B TR AT HLAE 45 A R 2 L A 5 AR R4
ATH 6. 1% Gl A 3. 4% UKD, L T/
AELVRIE Z2 1) X3 3 K RS R B & B HLAE 4R
HEA IR FE R 17, 18 % Al 5. 5% K /b, i Al ik #X
PRA W 77 T 0 R . — T T E 3 A R A A IR AT
3 JIE 0 S5 M 4 A P 328 ek 2D A TR TR R e 5 —
75 1 2 i T8 A MUAE 2% T 9% i s R B L § 8
A R At o HKHS AL AT, Z2 9006 A8 AILAE 4 T

F1 FELURFEREMKBAKERHENE
Table 1 Nutrient inputs of rice and rapeseed in Qin-Ba mountain area kg/hm®
Kl o HE*il‘E'\&./\E (i B AL
Crops Index Nutrient input Chemical fertilizer Manure
N P,0O; K.O P,0O; K.O N P, O;s K.O
HE NI 499. 4 143.7 102.7 480. 0 123.0 90. 0 28.9 20. 3 27.7
% /MHE 15.9 0 0 0 0 0 0 0
S 160. 2 51.0 25.4 153.2 50. 2 18.6 6.7 0.8 6.8
PR 22 68.9 36.6 28.4 .8 34.6 26.9 10.9 1.9 2.37
K FE NI 630. 0 185.5 127.6 630. 0 180.0 120. 0 48.3 16.5 15.7
e/ ME 90.0 0 0 .0 0 0 0 0 0
SEHE 202. 2 61.3 29.3 194. 6 60. 2 27.8 7.6 1.1 1.5
T 1 22 90. 4 32.3 25.2 .4 30.7 26.5 10.7 2.5 3.1
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2.3 FELURFEREVEREREFH

FEEMI A 7= 1 (PFP) J& 35 v £ A JIE B T g
A PR B B kR PR 4, B PEP=Y/ F. Y JyJiti IE J5 Fir
WAMEY -, FAREBRIE MR AR, MHEE
X R ZARAEYEESE 3 AR AR AE A A 7™ T 14 43 Bt 3= 1
(F 2 MZEAME (NDELE 3 A 7= F1F ¥ H A
14. 2 kg/kg, A X3 Ry F2 € . B A= 7 1 38 [ 78
4.2~46.3 kg/kg., KA & 2L 3 4F A= 7~ 1 °F
BifE R 49. 0 kg/kg, H W& ™ J13E H 2 16. 2 ~
114. 0 kg/kg., B (P, O5) % LE 3 4E 472 )
SEME 35,5 kg/ kg MR AT R SE . KRS B AT 4

L 3 AEfmAE P ) ME R 134, 2 keg/kg, H AR A
FE AR ARE B . B AR O B T AR R
BAEAE ISR EP AR (K, O) #2823 4F 2k 7= 11 - B N
62.6 kg/kg, KREHIEESE 3 4E 0w 4 7 01 -8 N
225.6 kg/kg. MACNEAW 27 J1 8l R A L KRG 10
M 2B 7= 0 53 v T SR AR A A 7= L X R K
e ) B o B o TR SR R TR, A E Rk 2
AT SUIE i Az 7= 7 A 6 5 ok e e, HL S Ak LR
o T AC RS O A 7 O S 3 e T AUNE e AR
71, BRI Bl 5802 . U 2 oK R B0 I8 O 26 7 g A2
flAE BBl e K

*2 FEURFEREVDUREESS

Table 2 PFP of rice and rapeseed in Qin-Ba mountain area kg/kg

RAEY) i 2 77 91 16
Crops PFP index N P01 0
i R AH Max 46. 3 110.1 157.9
e /ME Min 4.2 17.0 20. 6
SEHI{E Average 14.2 35.5 62.6
K FE KA Max 114.0 238.5 423.2
/M Min 16. 2 54.2 32.6
F-¥{E Average 49.0 134. 2 225.6

2.4 ZELWREFERIEMTESRSHIEES T
HRAJE B A AH 5 AIF 58 1 2 45 R 6 KA il s

BN 5 R (R 3, FE X KRR
8 424, 4 kg/hm*,F2 & TE 7 500~9 000 kg/hm?

R3 AEREEREVNTESLSEEE

Table 3 Yield classes and fertilizer rate of main crops in surveyed regions

KA Fﬂim%/ %i‘}f’ﬂij/ FEA LA/ % N P,0s/ K,0/ A(ND ¢ 1(PaOs ) *
Crops (/b (/b Rate of (kg/hm®) (kg/hm®) (kg/hm?®) m(K, )
Yield classes Mean yield orchard
K HE >9 750 10 256 6.3 160.0 60. 7 24.9 1:0.37:0.15
9 000~9 750 9 297 24,7 170. 6 68.2 32.2 1:0.39:0.18
7 500~9 000 8 229 47.5 158. 2 64.5 33.1 1:0.40:0.20
6 750~7 500 7159 7.2 143.1 66.3 18.0 1:0.46:0.12
<6 750 4 906 14.3 70. 4 28.3 8.8 1:0.40:0.12
s >3 000 3198 5.0 164. 1 21.0 20.7 1:0.13:0.12
2 250~3 000 2 526 56.0 154.1 56. 7 20. 8 1:0.37:0.13
1 500~2 250 1981 34.5 143.9 46. 9 14. 8 1:0.32:0.10
800~1 500 1225 4.0 143. 3 28.3 16.7 1:0.19:0.11
<800 769 0.5 0 0 0 0:0:0
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() B dpe s s o5 47, 5%, PR T 9 000 kg/hm” 11
Fe o ik 3 31, 0%, M /= &Ik T° 6 750 kg/hm® 1Y
JEA A H R 14, 3% . i U B T EE Ok
PRI e A AR AR . 5 R 0 KR AR 7 e AL B LR IE
HEFENE A L (1 2 0.5 = 0. DI VA EE L /KRS AR R A
R AE R OAE BT L ] AR, T L BRI 4R A
UK (198

117 28 L 1L X S 7 2 77 5 oy 2 440, 5 kg/hm®,
FEEEAE 2 250 ~ 3 000 kg/hm® (9 W B B .
56.0%, & & T 3 000 kg/hm® Y I i ik |
5.0% M= E KT 800 kg/hm? ff i 2 4 F He 7l A
0.5% . B ZBEE it A 15 A LB L S 0 R A 55
IKFEREBHE A LR BAIE . T 55 24 /i S A 7 b A
A HEFE M T ) 1+ 0. 3~0.5 ¢ 0. 6~0. 8" 4
FE o 3H1 3 8 AR R0 0 BE BT o BG40 O A1 . T AR AR A
AR, B AT A B 22 SRR 7 i S A
ST A, T G A T LA B B e SRR R L X S T
NBBFFE 25— R 3 e 7RI = 4%
P 5 IRt FH AR Al AS R s, 38 e 9 FE T G5
& BNk S A, Ul ZE AR B T R R T R
il 5L 5 T E 7 AR R S B IE i AR A
K Bt AR AT BA S A AR . RVA L E LB
LU DX 70 S AR 114 v 7 e R L S b 81 35 A S A T 4
SR B L AN, R, JEIE I SR A e e
IO E— A5 7 i L B R EROIE 5% 43, 0 LR B it
B,
3 it i
3.1 BEREEA

ZEN X EERED LG AK TS T4
MUIE A A, A7 180 kg/hm® LA b HEEA
R A8. 8%« fi e it & i =5 8 630, 0 kg/hm®,  [A] B
ANt B R MIRAFAE . KR ™ i 5 ZUE it
R A O R L HBE A FUIE T & B3, #F
PR AE & i 200 keg/hm® J5 . 38 77 B H %
TR RS KB EAHLIEE R, X5 Jing 5
FFE 4 - —80, Y A B 225 kg/hm” J5 AEY
PRGNSR, 2 it A H S AR B I,
1 AR YRR E SR T8 4y, TR R RED i LR
SRR E VMRS AR DY A, MR
JIE 3 i FHT B A 40 %t R0 3 4% Wl S B R A B
FIH R 2R T B . 2o it 2000 AS AR 38 7=, i e
I8 T ZE R 2, 3 UK it 9 R TR 9R MR B S5 4,

WIEL T L R SR E S LR AN EE R

AL GENIMSE  AK RS G 3 i o i AR HE AT T
%43 R 60~90 kg/hm” ., MKILHIWT, 25 EL 1L X 2
KA At i S5 A IR AE . b e it 78
T R AW A PR LB AR Al 40. 6 %0 Atk 2
R B KSR A, LT o5 L iy 19. 2% . EAR LR
LU g g K RS A B B A A B R 9. 4 %0 ~
13.3% . T35 22 20 g8 oK R o 8 AR 0 it I
OB #E — o R T B 0 8 AE A it i BE P S 4R
FEE

B EE A BUR 5 B A AT AH L2 A AR 4 A
K, AS it B0 B8 B G2 A AR ™ L LT N L B ok
50.5% . FHorpiEgk 3 AR I A HIK RE EIE S A R
R 29. 3 kg/hm®, il 321N 25. 2 kg/hm*., T Af
YRS R ST AR H KR A BB it I 4 7= 9. 6 96 ~
12.6% . A AR BT 55 22 WA 4 A0 W7 48 0 08 3%
KRR F 25 ik 50 A7 1) R Ay 3%, 398 oK R 7™ i

ZE LXK EZRED A VLR TR AEE A
B, AAT 34. 97 Y0 I IR 2 A it A7 HLAE , ELJita IE 4%
o AT A HLIE A4 P s Ik 65, 0306, 3 A 7 b
P AT LA B B A B 9RO 6. 7.0 8 I
6.8 kg/hm” , 7K R A= = Fi A b A AL AE 42 35 %) 20 B
F5rh 7.6.1.1 A 1.5 kg/hm® , A% T 1 it A AR i
AHUIE 22. 50 kg/hm” B bR T 0 HP B 5T
Bt A HLIE RE 96 412 U /K R 4 BE 1Y & A A
ROy BEAK, $ = R e 2 SR TR K R
W, R Y B 5T R WK RS A HLIC ML i it HE
it P JIE 8 7 E Ry 3. 9%~ 7. 8%, [l it HL A B
50 H A7 B PR . XU IS F Y it A HLIE RE
3 RO SR A W i A R T SR L T LR AR
A 25 A R A S T SR T . T A LR AR A A
HLJTE 0 (4 M — 3 4%, £ 38 ML - HEAE ) () &
BEREAN ST A ALAE RS A A T T R i
MEITTER BT AH F & WA LIRS, R AR A
FER T4 R 5 AR, e i 8P RUAE Y
Ba o A B AL R T AR R R
PRI, 28 B 0 DX = S e A 4 it A v o 3 i 44 i A7 L
B, e H& 5 8 A HLICHLEC A it FH .

HY ZURE B L B ok L 28 T LD X R AE DY)
FUIEE A WL GIAR R 24K . 5 R KR A 7 A
BB HEFF T L (1.0 ¢ 0.5 = 0. DA, K FE AR
A T I R IE BT o5 B B R A . TS TG T SR
JER EREAEHLIE AR N = P,Os = KO 1Y
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SEEHE] 1,00 = 0. 36 ¢ 0. 29 K Y FTIHSE A S AR
Tl 0 E 77 9 it P EE 9 1.0 ¢ 0.3~0.5 0. 6~
0. 8" A Lt » 25 B 1y X 9 =52 Ml AES R 8 IR r o5 L 481 i
k. JUFBRAEHA 2 A%
3.2 BEBRMREFS

X2 I X R ERAEY) i 22 3 AR AR E IR A 7
AT R TR A R O A 14, 2
kg/kg; /K F& - Y1 N 49. 0 kg/kg, 3K 8
(P, Os) i A 7= J1 - 34948 A 35. 5 ke/kg; KRG T (E
134, 2 kg/kg. TR IE (K, O) i 4 7= 1 F #9148
b 62.5 kg/kg; KRG H AL {E R 225. 6 kg/kg.
S AR B A SR Ry IO R A 7 T O S A R
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