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Influences of Long—term Fertilizations on Phosphorus Use Efficiencies and
Yield of Winter Wheat and Corn in Black Loessial Soil

PEI Ruina
( Maji Area Agriculture Technology Promotion Center, Tianshui Gansu 741020, China)

Abstract: Based on long—term fertilization experiment during 28 years (1979 —2007) in Pingliang, different fertilization
treatments including fertilizers, manure, corn straw on phosphorus use efficiencies and yield for winter wheat and corn in wheat—
corn rotation system are studied in black loessial soil. The result shows that under Long—term phosphorus fertilizer (NP, SNP, M,
MNP )of winter wheat production for 3 519~4 621 kg/hm?, corn is 5 303~6 332 kg/hm?, and its increased 2~4 times compared with
CK and N treatments. The different P application treatments had no statistical significant for yeild of winter wheat and corn. And all
P treatments of corn uptake are higher than winter wheat. After 28 years of P application, the agronomic efficiency of P fertilizer for
corn is 12.42~77.10 kg/kg, and winter wheat is 9.13 ~73.41 kg/kg; the recovery efficiency of P fertilizer for corn about 5.18%~
30.15%, and winter wheat is 2.93%~20.07%. The average agronomic efficiency of P fertilizer and recovery efficiency of P fertilizer
for corn are higher than winter wheat.

Key words: Long—term fertilization; Location experiment; Black loessial soil; Winter wheat; Corn; Yield; Phosphorus

uptake; Agronomic efficiency of phosphorus fertilizer; Recovery efficiency of phosphorus fertilizer

BeA ERE R AL SR R, 1980— 2002 “EFRE LB S K T 61%, Wit er=a

K BHE: 2015-03-03; {&iTHHEI: 2015-04-15
EE£WHE: “+—4&"F 5434 484 %57 B(2006BAD05B09. 2006BAD02A14); B R & &k T4+ 31 (2007FY220400)
EERNT: Kmm(1984—), K, HHRAKA, Mt, BIBEREIF, AR Z & 2N F RME0e LIE A5 A R A

o E-mail: pelrulnaOl@l63 com

%%iﬁ: *:F%ﬁ%gﬁmm.ﬁ%éﬂﬂﬂ&,mn
[1] EX&, #A#E, 2XF. EEMNEDNL S LRKB AW (10): 5-6.
MLI]. HAAH A LFF, 2014(10): 11-13. (4] RE%, T %, #IZE, £. ENEZFEMEEO
2] EAE, X%k, W #, £ AN NEHEMHELE 30 BHEMRE]] HARLBR, 2014(2): 5-6
EEFREEMMIL HRE K LB, 2014(6): [5] xlfrz. MNEBMHTREA THESERRET]. #
10-12. AR, 2015(2): 9-11.

(3] XM, & B, 2B ANLEHSE A005-1 & (KX 7%: % 47)



Hm LR 2015 4 4 8 M

Gansu Agr. Sci. and Techn.

No. 8 2015 49

HHEINT 319%" o 024 A ™ & A 3%
Nemy 20X, SR TR LI s. 5
2, SRR - B, R
Tt A - w1 T AR R AR, B e BT 1 R K
TR EARI B AR EZEM R, X TASR
AR RO AT Hp 22 A SR AT 2 B R SOR AT
BB S AN BRI B IR AR
R CAMREZRE, HARRMX . A5
TN KA 5 BER AR R A T2
S B nIhA k4 5 IR A 24 2R H R
15% ~25%" ¢, YEZAROSTA g i - A5 B,
it EE AR (165 ke/hm?) TEBLT, it FH AW ALAE
FVABEE N/ NZBERE DR i, 53908 68.4%F1
46.0%, JemfEEEECE " TR RAFAEE 15
M X BT R T, it FH U A0 A B R A R
Jith 2 B v /N 22 7 RV AT (DA A A Ak it o L
BT BRI 1 A HUIE A IE G Y /N2 B A ]
W 13.1% ), 2R BT, BT AR Z4E T
T XA [ U B AR I B A LIS £ T it Ak 2 ] 3 A
WHSCRPEAT XS L, XA ()b XA [R) 1 9 2 8] 1)
JE [l e b (] AR b e A R SR s b . B F
FRIENL, EE AR E AR Y A ST T
ANSEIHEAEXT A /NAE | B K 7™ o = AT T
FEHR T4 /INAE L RN 35 43 WOICR) FH 1) 25 S5 4
DI 1 X R A B A | 45 S B IR ASOR
P3P Rl A
1 MRS H®
1.1 XX

TG 5 7 MR B - [XCH A S T S IR
i3 (dbsdh 35° 16" , R4 107° 30", K 1254
m), J& T MBI e R X Y AR
- Bk B 540 mm, H 60% 4 AE 7. 8. 9
A, AR 8 C, F7Ekat 1384 mm, T
BE 039, A M 172 d; 4F H B4R B a2 550
kJfem? , =10 CHLR 2 800 °C, RXINTEA T 1978 4,
HIHHZE(0~20 em) TIEESH P 10.75 ghkg. 24A
0.95 ghkg. AW 0.57 ghkg. AR 65.90 mg/ke. 1
W 6.77 mg/kg. HALHN 163.20 me/kg, 1979 —
1993 kIt 2 a HEK T 4 a L/NE M —4FE—2
AR AT, 1993 — 1998 4F Jy & /N AR,
1999 AEFRAE 5, 2000 AFEFPHI KRG, 2001 —2004
FANEEAE, 2005—2006 H FEKELE, 2007 4F

P A /INAZ
1.2 BHXAHH

BEARIE MR E (5 N46%) , HiHE N it
BERRES (& P05 12%) , RENENFDSIFNE, Hhiak
YEVIRSFE R L BAERSFT
1.3 KRBT *

R AL, L 6 A~abH, B
JENEALFR(CK) . N ZbFE (RGN 90 kg/hm?) ., NP 4b
HO(EBEILACAHER , N 90 ke/hm*+P 30 kg/hm?) |
SNP ab3 CABENEAFSFFEC G, F&FF 3 750
kg/hm? +N 90 kg/hm’+P 30 kg/hm?) . M AbHH ( Uit A
PLUIE 75 000 ke/hm?) . MNP 2bFE (A BENEAIA HUIE
B &, AHUIE 75 000 kg/hm>+N 90 ke/hm>+P 30
keg/hm?) o KR FHZWE LAY, EE 3K,
18 AKX, /NXERL 220 m2, 7E_EBVEYIIE
J& BBV E RS FE A AR IR IR B, A . B
R FACAEAE R E RN — R A . BEAETEY Y,
AR, FERFNA/NZE BN X 43 IR 40 m?* il 20
m?, UG, BRRAEYIISOR G BN A 3 A A
BO~15em BHELFE, WAFXT . &, HF
THERA . . AR AR RAE LT
+ e 48 H H.S0,~HCIO, 17 — B BT Lb 3
E, TR 0.5 mol/L NaHCO, 1242 — SR8
e il e, A 2B HLS0,-HL0, TH & -
FREAPL L I ),

14 FHEAXFeGit o7

YE W W B 1 (kg/hm? )=FF k7 7= & (kg/hm?) x ¥
BB (% )+FSFF P i (kg/hm?) x FEFF & B (%)

BEAE A 22 F 0K (kg/kg )= Gt B 1B X AVE 9 7
- AR XA = ) /i

BANE D22 (9% )= Oita WAL X AR 9 W W 1 — AN it
ARNE XA W Bl B )it i

%A A B R ) L P, LS TEHLAL
HE . A HUEFREFF R P i,

K H] Excel Fll SPSS 3 A1 746 /NAZ oK 7
i A/NERIER R . AN R R OKR B
SRR FH 3 0% B (] A5 A e S 2B % S 3 A
(P<0.05)t1-121
2 HERSHH
2.1 KMzblest &k, ERFZHH0

KN T, HHBE IR AL (NP, SNP,
M., MNP) F9A/INEE RN K 34 7 e 2 3 v T



50 O A B £

2015 4 5 8

Gansu Agr. Sci. and Techn.  No. 8 2015

ATHENEALFEE (CK. N), 10200 s it FHBRIC b
PR [H] A/ N i T 3 22 ) (&1 1) o wii
eSSt b it AR SR 7 A
VEF . RHEBEIEZME F(CK, N), &/NEr=mh
1 603 ~2 270 kg/hm?, F K HH 3 010 ~ 3 289
ke/hm?, JEFHBEALSAH F(NP, SNP, M, MNP), %
INFE PR R 3519 ~4 621 kg/hm?, E KRN
5303 ~ 6332 kg/hm?, A Uit FHBEALAE 1K 1 4 3%

9000 [ FNAZ
8000 [
7000 [ b
6000 | al
5000 [
4000F
3000 f
2000 F
1000 |
0

Bk b

7

7= H (kg/hn?)

CK N NP SNP M MNP
JOBE]
B 1 KEEEAELE T2 NEMEXRNEH~8

251 —&—(K =—&—N =—e— NP
20T
S
2 15[
g
=
= 101
®
=
st
0 1 1 1
1979 1986 1993 2000 2007
A pry
30 —8—- (K —— N —6— NP

N
(]

3]
S

TR BEE (kg/hm?®)
S @

9]

o

| | 1 )
1979 1986 1993 2000 2007
o)

PAEFIR T A /NEZ Ul B T ARl I A A 1 L
KN, AT AR
22 KApEfest A BRBKEEE WA

B /INFE RN R KA AR AR Y 1 2R 2 B A 7K
LA O o R 7 T E D 2 (A e WA E R W
HHUEALFE(NP, SNP, M. MNP)RJ&/NEFIE K
W 418 FANE B AL FR(CK . N)(F12). K3
AT (CK) RN N 2508, BRYT A A /N Wl i
IR 3.9, 3.2 kg/hm?, 235 ETHE 26 a J5 Y
44, 6.6 kg/hm?, EAXMMN 95, 7.8 kg/hm? EFHZE 28
a JaM 12.7. 10.1 kg/hm?; 1fif NP, SNP, M, MNP
A2 FH ) A% /1N 2 T 3 K 4 R gt i i ] ) 2 4 T f
FFti, NP, SNP, M., MNP 4ZbH 48 /N2 [l g
W T IR 4RI Y 42, 5.7, 5.5, 6.9 kg/hm?, 4%
A EFZE 26 2 519 100, 129, 103, 14.4 kg/hn??,
MK NP, SNP, M. MNP 4b B i i 2 i P 4R
SE3RY 202, 159, 17.5, 23.1 kg/hm?, 433 T+
% 28a 5269, 31.1, 32.7, 39.7 kghm’, &7
ZEGPAT, A/ INAE TR K I W Wl it Tl R AN it ol

30 4—SNP —&—M —*—MNP
251
% 20f
)
Lt
#® 15
&
4*_3,( 10F
z
sl
0 1 1 | |
1979 1986 1993 2000 2007
Ay
45
40
< 35
§ 30
25
i)
=X 20
¥
M o15
10
5 -
0 1 1 1 ]
1979 1986 1993 2000 2007
ARy

B2 KEAFEMEELETZNEMERNRBERNEN



Ham LR 2015 4 4 8 M

Gansu Agr. Sci. and Techn.

No. 8 2015 51

AbFRE] 22 5 B 25 (1E13 ), U BH B 4 FOR i IR
eI TA&/NE . A LR BEAL, BRYED
WA, Hoae il R e, H 50 e Ak oy wEis
PERUBEIRER . B TR ABEIE, HIESNIES
KA A, VR W B i B TR A AR K 2%
Blo LA/ R, 2t 26 a FPHE, RifiIE4
INZE b b ER Ay CRPRL+ 85 FF ) 35 B4R A+ s v
Wik P 4.9 kghm?, N AbFRA/NE SRR £
B E P 5.5 kg/hm®s NP Ab BRI M AL 38 A

~
(==

Q)

/J‘jzﬁﬂi)KEg“&@?i(kg/hml)
= a8 8 8 2

9]

o

CK SNP
pisEl

B3 ZNEMERKFHRBE

1401
*NP ¢ SNP
% 1201 o0y Ay une
21001
B ’
& 80 : M .
EN . N
% 60' ve * .
! 4 4
B .
20+ 44k
oLt EB.* ﬁi 2. ﬁ
1980 1989 1998 2007
Fpry
601
. eNP  <SNP
T 5 - AM MNP
40F
=i} L d
=
& s0f *Te .
R '
0} .
= "‘ Y N
10f Y, .t
. %
1980 1989 1998 2007
Fpry

4, M 11.0 kg/hm?® F1 10.8 kg/hm?; 1] SNP A H A1
MNP Lb PR, 5358 11.4 kg/hm? Fil 14.6 kg/hm?
(K2).

23 Kfpselest &K, BRBRHER S A N F

XA /NZE L ERK AL S T BRI A 2
FI AR BERT ] 1) AR fL RS A AT R AL, 452
KW, FraitwEbEE (NP, SNP, M, MNP) BKEAT
AR, TR, &/ . FORMBEIE
REFFHBCRAR TR, LTk shmi& A B w2
A RAH (B 4, ). Zad—EmHE (28 a) HY it
NE LG, BT A it i Ak B K 8 A 2 I RR N
12.42 ~77.10 kg/kg, 2&/INZ2 AR 2= F H 3% R
9.13 ~ 73.41 kg/kg, HiH1 L NP AL B4 A4 24 FH AL
R, 1M AR AR =R HRCREAL, X5 M
PR R A MBER A G, 75 NP IR T,
BHEA 1 kg BEAD, & /N =i 73.41 kg, BK
FEEEREIN 77.10 kg; 1 SNP ARBRAMETR, AL
kg WEAL , A /NZZ i 12.89 kg, EKBG N

1201 . <
NP SNP
A x 4
~ 100[ . M MNP
I b
=
i SOk vy
ﬁ 60 * *
%i
w0t M
X 1
'H 20 3 *
0
1980 1989 1998 2007
Ay
50T » NP <SNP
45T A M 2 MNP -
« 40
§ 2 3 >
3 35T
30k T .
p=yq
=] 251
% 20} g
;‘é 15} ’
H 10f x 2
5 3 ¥ 3 3
0 i i J
1980 1989 1998 2007
Ay

B4 KEBIETENE, FXREBAERZF R MBEAE EW R



52 Ha LR 2015 £ % 8 M Gansu Agr. Sci. and Techn.  No. 8 2015
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Study on Various Organs on Accumulation of N P and K Absorption of
Sunflower Variety Longkuiza 2

JIA Xiuping', WANG Deshou?, MAO Xuhui', NAN Yandong?, YUE yun?
(1. Institute of Crop, Gansu Academy of Agriculture Science, Lanzhou Gansu 730070, China; 2. Three Swiss Agricultural Science
and Technology Co, Lid of Beijing, beijing 101100 China; 3. Gansu Agriculture Technique Extention Station, Lanzhou Gansu
730020, China)

Abstract: In this experiment, taking sunflower Longkuiza 2 as experiment material, the authors studied the changes of ab—
sorption and accumulated of N P and K under the treatments of different fertilization of sunflower plant and different organs. Further
studied the relationship of N P and K. The result shows that the root, stem. leaf and flower disc have the highest N and P in seeding
stage, with the growth promote It decrease. K content decreased of root from Seedling to budding stage, and from bud to flowering
stages of its content rise. The K content increase of leaves from seedling to budding, and it decrease from bud of flowering stage. K
content increase of flower dic form seedling to maturity stage and it up to the maximum in maturity. It have highest N content in
grain. It have highest N content in bud of full plant and it have highest P, K in flowering period. In all the growth period the sun—
flower variety Longkuiza 2 per 100 kg grains, requiring N 6.79 kg. P,05 1.65 kg and K,0 15.52 kg, balanced fertilization proportion
of nitrogen, phosphorus and postassium is 4.1:1:9.4.

Key words: Sunflower; Longkuiza 2; Various organ; N P and K; Accumulation
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