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Effects of Water-Fertilizer Interaction on Yield and Anniversary Water
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Abstract ;In order to study the anniversary water and fertilizer use efficiency of wheat and corn,the expe-
riment of water and fertilizer interaction in wheat-corn cropping system was carried on the loamy soil in
Tongxu county, which included kinds of fertilizer( N) application models(0,180,90 +90,135 +45,270,
135 +135,360,180 + 180,180 + 90 + 90 kg/ha) and three irrigation ( W) levels (225,450,675 m’/ha
per time) ,so as to provide scientific basis for high grain yield and efficient utilization of water and fertili-
zer. The results showed that the integrated management of water and fertilizer had a positive role on growth

and development of wheat and corn. Compared with the corresponding control, the plant height, ear
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length ,number of grains per spike,spikelets and 1 000-grain-weight of wheat,and the rows per ear, grain
number per row, ear diameter, ear length, grain-weight of five ears and 100-grain-weight of corn in-
creased , the best for wheat was the treatment with basal fertilizer of 180 kg/ha plus twice topdressing of 90
kg/ha and irrigation of 675 m’/ha per time ( N 5,00 .00-Wers ) » and the best for corn was the treatment
with basal fertilizer of 180 kg/ha plus once topdressing of 180 kg/ha and irrigation of 675 m’/ha per time
(Nigo+150-Wes ) - Under the same N fertilizer application amount,the yield and irrigation use efficiency of
the treatments with split fertilization were higher than that of the treatments with one-time fertilization. At
the same time, the yield of wheat had the same change tendency as the comprehensive yield of wheat-
corn, the treatment N g, 90,90-Wes had the highest wheat yield and comprehensive yield of wheat and
corn, which increased by 25.42% and 28.43% respectively compared to the corresponding control. For
corn,the treatment N g, 50-W;5 had the highest yield, which increased by 33.21% compared to the cor-
responding control. Without consideration of soil water and precipitation, the irrigation use efficiency of
wheat, corn and wheat-corn were the highest under the small irrigation volume, compared with the corre-
sponding control , which increased by 0.75—3.40 kg/m’and 1.13—6. 14 kg/m’ respectively; except the
treatment with 180 kg/ha basal fertilizer plus once topdressing of 180 kg/ha and irrigation of 450 m’/ha

per time , the irrigation use efficiency of corn increased by 1.72—11. 14 kg/m’ compared with the corre-

sponding control.
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TR A R A oll KA, SR K B G T
Oy, NP KR R AL 412 m®, Ho R K IR S AL
ST ALY 20% |, AF SR KB S0 A2 m® 5 9K R £
BAL 0.52 ZE 47, KRR 1.0 ~ 1.2 kg/m® ',
DRI, 41 5 7K 43 ) ) 25 2 i ple K 9% L 5 F i 10 1
TR AR B K B T U /N 22 2 HL A
PR T A IR — A X R g 7= e R K 4 ) R
HAERENER ., 2% B Ry, N P i e
LMK 43 S H ] 5 K B 75 % | 4l AU il 360
keg/hm® i 5 755, = $9E7K 20 8 ok F () 35 7K B 10 75% st
PR, BORESE ALRED R KREES
SR A /N 22 7 R TG 56 A R B, T AR Y I R OT AR
WIRCE K BN P e I R i T R 4 B Y
R, B RS TR K + WS OK SR Rk B
SR IR E Ao A . F NS Rk B E AR
X /INFE TR IS A e Rl e R PR K 4
FIFH 2 B0 5% W I & B, 4 1F R i 4l R 240
kg/hm® J9 S 4 7K 3 7K RE A6 7K (¥ Ak BT A
RSN FH AR A R B kR A
TR I, TEHE NG 60% AN 4 1F T, LLHESR 1K + 22
Tk I T 2 T 36 16 40% 40T &b B 1 7= i 2% TR e
0o R A H AR 6 A ] 2K R A1 K A%
TR A& /N B A K RDRE K | R ki R
KA FIFHRCR 55 e B0, HE K %, HE K i FE K 3
R, I, FE K R R R 5 A R K A1 R, it
A 22, 7 s 5 7 L s K P RE R A, 7K 43
BRI LA K R . R TR R T AN A

TR 7K L5 7 S P R T 8 08 28 /N A A ORI ™ i 1Y 52
i , 2 Wi U NE A 4 /N 22 A K 7 R A 42 R A
PR W] A2, R T ot 66 AT B8 RD 78 T K S AR TE AL =
HBLGAERT . TAAUE T B R I N A
FK 53 R RCRAEE B 5 550 m’/hm® 504 T i
Fm T HA KA, EIRBFR KR Z T TN K
JE — P Ak 1 38 7= 25OR D5 T, T H AT OG TANE — Tk
AR K AR E AR B BF I8+ 43 B = 0 O R T
KR BN X /N A — F K S AR 7 KoK 3 R R 52
i, 5 7 R MR e 7 R K RS s 5OR 4 R 2 AR

1 ARAR 7 ik

1.1 MRERXHELR

T 50 7E V] R A A B 2 e A ) B SR B R A
AF 5% T 38 10 595 K Al 3 50 7 5 S i R AT, 40N
B+, R IEBEE S AL 15,6 g/kg . K fif A
75. 8 mg/kg. LM 18. 5 mg/kg. B XL AN 89. 4
mg/kg.,
1.2 RIigit

IS 3 AN (W) 7KF- 1225 450 675 m™/
(Y = hm®) 29 ) T 4k 97 300 R0 S 00 45 b AT 1 R
B/ (N) HERE 4 /K 8 Fhiz 75 7 =X, 430
O(%HHg) 180,135 + 135 180 + 180,360 180 +90 +
90,135 +45 270 kg/hm” (£ 1), Z B 1 %Kit e K
JiE it 3 5 W5 (P,0,,90 kg/hm*) 4 (K,0,90 kg/hm*)
JIES— [R) it A 5 R0 2 it IES Sy JEC it + 4T ) g o &
W38 ; 008 3 RO AE S IS + BT IR i+ BE S



74 KRR AR EAE 3k — E KB 7 5 B A R F 60 69
/ﬂ;’qiaﬁﬁo /J\§$§%$ﬂ£ﬂéﬁiﬁxﬁ}q7kﬂeﬁa‘ﬁ}f¥*ﬁ[o
F1 KEBE—EFLKXIEEIT
WK/ [m® /(K - hm?) ] ﬁﬂﬂﬁﬁ}:ﬁﬁ/(kg/hmz)
225 0 180 135 +135 180 + 180 360 180 +90 +90 135 +45 270
450 0 180 135 +135 180 + 180 360 180 +90 +90 135 +45 270
675 0 180 135 +135 180 + 180 360 180 +90 +90 135 +45 270
1.3 MEMESHE FE L 8 AR 24 O B AS Zf N AR T X R
VANY, SNE /N R S i i AN 8 S = LB LG5 hr, DA Nigo o000 = 6755L£fﬁﬂiﬁ[:,N130+180 - Wes

Eﬂﬁﬁ*ﬂﬂﬁﬁﬁ%ﬁﬁ%ﬁ?ﬂa 1 mm (45 R 47 I
s /N /INTHEIC RO AN A/ INRR R R RO TR AT R
ﬁﬂ’fﬂlmﬁﬁj\Tﬁﬁ?ﬂJm;/J\i—%ﬂ:*ﬁﬁﬁgﬂliﬂé 5
FEFFRL BT 5 E R R KRG B2 0.01 g i 1K
TR ORI DL/ BN KR 4 m? R e,
TR PLRE/INX 3 4T KRS AT A A
W g, IR KA 3 KR = 7 5/
K,
1.4 #HiEahE
255 B ] DPS A i

2 HREAN
2.1 KIBEMEMNE EREKR - RIGREEN

AL

frab s,

12 2 W, 5 R (CKT CK2 (CK3) A L, [A]E E
AT it T RUNE Kb BN 22 ok 1 3 31 A AR oy %ok B G
J12.82~14.95 ¢m 5.54 ~15.71 em, 7.64 ~20.13 cm,
DA Nigoriso = Wers BB PRI R, Nigoro0.00 — Wes AL B IK
Z o Nigs s = Wops A0 B AR A 5 il FH 20N b /N 22 K
A3 VA HOAR I 6 BB /10, 52 ~1.40 em \1.21 ~2.21 em
0.73 ~1.30 cm, A N,y — W, Ab P K, ik 8.48 cm),
FR AN g = W s A0 B 5 it FH 208 Ak B /N 22 /N FE AR 53
A8 A B XF BRI i 0. 52 ~ 1,59 A4~ 1. 31 ~
2.00 4~ 1.07 ~2.31 4, Lk Nigorooaoo — Wes 20 Bl 5
Z ik 17.67 A, itk N Niss 155 — W A0 B i FH A
JIES Ak 38 (4 /I 22 AN 270N RS 3 ) A AR R X B g b
0.65~1.61 4~.0.64 ~2.27 4~.0.22 ~1.53 4>, K
H1 N, = W A0 B R Z N B UER N g = W0 A0
PHYR Z 5 it &UIE A B /) i%%ﬂéé&ﬁ}ﬂﬁ,ﬁﬁﬁﬂjﬁ
HESEA 6. 21 ~ 11. 09 %7 .5.98 ~ 10. 29 ki 6. 68 ~
10.56 H7, L Nisoroosoo — Wers A T2 22, N o 10 —

W A B VR 2 5 it FH 26000 Ak B8 /N 22 T 0 0 4t 43 i) 358
A B KT RE RN 2.8 ~5.6 g.3.2~6.0 g.2.6 ~
5.0 2,4 Nigoriso = Wers Al Nigoon.00 — Weos Ab B 5%
B R A N g o000 — Waso A0 FH A8 [7] 280 AE it FH
TEOLT /N2 Rk R A /NS RO B TR B
S AR 57 I VR K S ) G 0 2 1 T R A, BT A it A Ak

AEBRIR Z .

x2 AEKELEINMNEERRFEMHEZH N

e R/ MU/ MR RZRN — TkL B

cm cm ™ HE/A /g

Ny - W,s (CKL) 56.40 6.74 15.18 3.55 26.09 39.6
Ny = W,5 (CK2)  56.99 6.27 15.14 3.50 28.29 40.4
Ny - Wy (CK3)  56.04 7.03 15.36 2.91 29.55 41.8
Nigo = Woos 62.53 7.29 15.70 2.90 32.30 43.0
Nigo = Waso 64.14 7.62 16.45 1.27 34.27 43.8
Nigo = Wers 68.99 8.07 16.54 1.38 36.23 44.4
Niss a5 = Woos 61.34 7.32 16.36 2.18 37.18 43.4
Niss a5 = Waso 65.22 7.48 16.75 2.25 38.58 44.4
Niss a5 = Wers 63.68 7.80 17.25 2.17 38.17 45.0
Nyso = Woos 66.27 8.14 16.20 2.00 32.73  42.4
Nyso = Wyso 66.28 8.48 16.63 1.23 35.69 43.6
Ny = Wess 68.39 8.33 17.18 1.55 38.82 45.2
Niss,i3s = Woos 59.22 7.76 16.43 2.65 34.53 44.0
Nissii3s = Waso 62.53 7.84 16.92 2.67 36.33 44.0
Niss 135 = Wers 65.64 7.97 17.50 1.63 39.31 45.2
Nigo = Waos 64.46 7.26 16.40 1.94 33.29 44.2
Nigo = Wiaso 65.71 7.66 17.00 2.23 36.31 44.4
Nigo = Wers 66.42 7.88 16.43 2.69 37.46 45.2
Nigo+150 = Wans 71.35 7.91 16.77 2.31 36.46 44.8
Nigo 180 = Waso 72.70 8.12 17.14 2.29 38.50 44.6
Nigo 180 = Wers 76.17 7.76 17.23 2.31 39.38 46.8
Nigoso0s90 = Wps 67.58 7.68 16.36 2.55 36.55 45.2
Nigoro0+90 = Waso  72.59 7.86 16.71 2.86 38.07 46.4
Nigoro0s00 = Wers  75.32 7.94  17.67 2.33 40.11 46.8

M 3 AL R TR KR Ab B3 oK AR K R
o= i g R A B GE e, [FRIE R AT L
FHAENE A B3 K B 43 1) A58 HLAR 0 % BE 3 A0, 16 ~
2.58 ¢m.0.82 ~2.54 ¢m .0.58 ~2.26 c¢m, ) N,,, —
W, A PR A, 34 15.04 em, HH N oo 150 = Wers 2b
P 5 e T 280 Ak B e A AR A i) 205 HL R I ks RECHE
0.74 ~4.12 cm 1. 04 ~3.32 ¢cm .0 ~3.40 cm, D)
Nissiiss — Wes b B AC ,38 14.80 em, HR R Ny, -
W o, b B 5 i FH 260 AE A B K Fl A7 %0043 93] 5 L AH g
XTHEBEHN 0.4 ~1.2 47.0.4 ~1.6 7.0 ~0.2 47, LU
Nisoris0 = Wers b BRI 2, 2 15. 6 17, H KA Ny, -

W50 b B 5 it FH 260 A A B A7 k7 50 0 1) A HE A N7 X R
4.1 ~10.5 ki 1.0 ~5.2 %..3.8 ~9.2 ki, LA
Ny = Wes Ab B 22, FoIRA Nigo o040 = Wers AL H



70

Ty R A A

44 %

Jiti P A Ah 38 5 ORI 43 ) A JHL A IO X JE 8 o
66 ~231 g.77 ~210 g.166 ~251 g, L N,y — Wi kb
Iii%j(’/\{)\j‘j N135+45 _Wmsﬂ\IE;ﬁﬁFHﬁHEﬂ‘IEE

ﬁ‘j N180+90+90 —W450$ﬂ N180+90+90 _Wmsﬂiio ﬂ‘ﬁ[ﬁ]f\‘
JE it 18 0, 45 H8 bR R EUR — A B
Tio fﬂ‘m%*ﬁ 2 N180+180 We7sﬁfiﬂ5§ﬁt,ngo+90+GO -

LT 40 0l A A N G HE B i 4.3 ~5.7 g.2.5 ~ W s AL HLR 2
4.1 2.6 ~4.2 g, LA Nygy, 150 = Weys A0 B K, HiIK
R3I FAAKELENERERKEFEHUREZHE M
s L/ MK/ AT T 5 MR T RLR
cm cm i i it/ g /g
Ny = W5 (CK1) 12.46 10.36 13.6 22.3 416 24.1
Ny - W50 (CK2) 12.26 10.78 13.6 26.2 427 26.1
Ny - Wg5s (CK3) 12.66 11.40 14.4 25.0 438 26.2
Nigo = Waos 13.90 12.50 14.8 26.4 482 28.8
Niso = Waso 13.48 11.82 14.6 27.2 504 29.4
Nigo = Wers 13.62 13.40 14.8 29.4 612 29.8
Niss sas = Waos 13.95 13.55 14.8 27.3 596 28.4
Niss . as = Wiuso 13.48 13.36 14.4 30.2 604 29.3
Nissoas — Wers 13.92 13.56 14.8 30.2 674 28.8
Nayo = Woos 15.04 13.8 14.4 28.3 575 28.7
Nyso = Wyso 13.08 13.38 15.2 31.0 579 28.6
Nyro = Wers 13.54 14.22 14.4 34.2 689 29.1
Niss i35 = Waos 14.02 13.34 14.6 31.4 642 28.8
Niss i35 — Waso 14.80 14.10 14.0 32.2 584 29.7
Niss 135 = Wers 13.24 14.80 14.6 32.4 629 29.6
Nago = Waos 12.84 14.48 14.0 32.8 647 29.2
Nago = Waso 13.28 13.30 14.4 29.6 585 29.1
Nigo = Wrs 14.90 14.20 14.8 28.8 604 29.8
Nigo 150 = Wans 12.82 11.10 14.4 27.8 509 29.8
Nigo+180 = Waso 13.22 13.76 14.4 31.4 599 30.1
Nisos1s0 = Wers 14.92 13.90 15.6 32.0 647 30.4
Nigo 00 +90 = Waas 12.62 12.06 14.4 29.0 598 29.1
Nigo490+90 — Waso 14.40 11.90 14.4 29.9 637 30.2
Nigo+00+90 = Wers 14.40 11.40 14.8 33.0 644 30.2
2.2 KEEERNMNE EXFEMEKFINAERY B Ab BE /N2 R OK ZE A 7 i 4 ) B A R X R
=] (CK1 .CK2 .CK3)#47 20.86% ~32.99% .18.85 ~

N 4 0T LU K AR AL B N | T K R
HAGIEIEAE o 7K AT A B /IN 22 77 d 43 ) A5 L AH I X6
M8 (CK1, CK2, CK3) 1 7= 9. 94% ~ 19. 84% .
11.56% ~24.2% 12.2% ~25.42% ,3 Fpii &~
BILL Nigo o000 20 BRI e A, H KA Nigotiso o

N s, 15s 20 B 5 76 A ] 2000 it FH 555 000 T, 40 00 it s
Ab 3O 1 7 R B R T — Ok P it T, o U e P
360 kg/hm™EHL R ,3 YOl AE &5 T 2 YA . 7K AE &b 31
To K7 43 N A A N X B (CK1, CK2, CK3) 34 7=
34.38% ~ 53. 64% . 27. 14% ~ 41. 87% . 20. 48% ~
33.21% , Db Nig. A& P 2% 3 i M, H kN
N g0+ 00 .00  Nago 0 B, 158 BH T Aot 808 A0 75 SR I 5 v
PR 1) UIE e FH A 1 0 T, 43 300 e S Ak 38 1% 3 7 i
JE R UMt AR L2800 i FH i 360 kg/hm® 5 15
T, 5/ANEARNFR G 2 AL & T 3 A, w ] &
KT IE S K, U5 B I S 7= ORI B, K

31.26% ,16. 16% ~28.43% , 5/ /" & o ¥ —
., Lh Nigoroos00 — Wers A0 38R 5 £, IR K
N 04 150 - W0 420 B 5 75 AH 7] UE Jit
FHEAE U, 0 390t NS A B 0% 5 7= i 8 8 T — WK 1
AL o Wd B, 43 301 it JIE 5 b S O AR 45 A K IE —
PR A T A ] T S I 7 1 R

TEAN I oK o MK BB LR, /N K
FIH 2 LA /N HE K Ab B 55 5, 5 A B % E( CK
CK2 .CK3) ALt , 43 Bl 1.70 ~3.40 kg/m’ .1.02 ~
2.13 kg/m’ [0.75 ~ 1.55 kg/m’, K K F| jl %
LA /IS K B A BB, 5 ORE R X BEAE B BR T
Niso 50 = Waso 20 BR A, o Ath b 37 43 5] 35 7. 14 ~
11.14 kg/m’ 3. 14 ~4.55 kg/m’ (& N,g. 50 20 FRER
XY/ 0.63 kg/m’) (1.72 ~7.29 kg/m’, /N7,
FORLGERMEARFI RS B AKFI S —, 5H N
Xt R AH G, 4 930 3.88 ~6. 14 kg/m’ |1.86 ~3.09

- W675 \leo +90 +90



%7

KU ARF KA EAE A D — B KRB HF =R AR H R E 6 H 0 71

kg/m’ 1,13 ~2.00 kg/m’ . 7£ A 7 20U it 42 1% 0
T, 4 300 it M Ak L 1 T K R R B T — Ot it A
16 A FH 360 kg/hm® 1550 F , /NAE B /N Fl &
K L5 A KA A R BRI R BN 3 W IR R T 2 K

B AE , R KB 2 YO AE T 3 Rt .

P AT DL 300 S 5k 7 9 B AR 45 5 0 K
— AR O A RE % S G 7, [F) It ] LS By
KA

x4 ARKELHLBENNE—FEXRFEFEREXFNAENZN

INFE ESPS INEE + K
b ¥ i v AR i HEKFI i v B N HEK R i v BOM R K
(kg/hmz) CK +/% %/(kg/ms) (kg/hmz) CK +/% %/(kg/m3) (kg/hmz) CK +/% %/(kg/ms)

N, - W,,5 (CK1) 7713.0 17.14 6 231.0 20.77 13 944.0 18.59
Ny - W50 (CK2) 7914.0 8.79 6 946.5 11.58 14 860.5 9.91
Ny - Wqs (CK3) 8 260.5 6.12 7573.5 8.42 15 834.0 7.04
Nigo = Woos 8 479.5 9.94 18.84 8373.0 34.38 27.91 16 852.5 20.86 22.47
Niso = Waso 8 829.0 11.56 9.81 8 832.0 27.14 14.72 17 661.0 18.85 11.77
Nigo = Wers 9268.5 12.20 6.87 9 124.5 20.48 10. 14 18 393.0 16.16 8.17
Niss a5 = Woos 8 686.5 12.62 19.30 8982.0 44.15 29.94 17 668.5 26.71 23.56
Nissvas = Wauso 8991.0 13.61 9.99 9174.0 32.07 15.29 18 165.0 22.24 12.11
Niss a5 — Wers 9 400.5 13.80 6.96 9426.0 24.46 15.71 18 826.5 18.90 8.37
Ny = Wos 8 482.5 9.98 18.85 8796.0 41.17 29.32 17 278.5 23.91 23.04
Nyso = Wyso 8 848.5 11.81 9.83 8995.5 29.50 14.99 17 844.0 20.08 11.90
Nyso = Wers 9 385.5 13.62 6.95 9 370.5 23.73 10.41 18 756.0 18.45 8.34
Niss i35 — Was 8 845.5 14.68 19. 66 8 886.0 42.61 29.62 17 731.5 27.16 23.64
Niss .35 — Waso 9 015.0 13.91 10.02 9240.0 33.02 15.40 18 255.0 22.84 12.17
Niss, 135 = Wers 9 666.0 17.01 7.16 9 448.5 24.76 10.50 19 114.5 20.72 8.50
Nigo — Woos 8 755.5 13.52 19.46 9147.0 46.80 30. 49 17 902.5 28.39 23.87
Nioo = Waso 9 280.5 17.27 10.31 9 243.0 33.06 15.41 18 523.5 24.65 12.35
Nigo = Wers 9438.0 14.25 6.99 9535.5 25.91 10. 60 18 973.5 19.83 8.43
Nigos150 = Waos 8 971.5 16.32 19.94 9573.0 53.64 31.91 18 544.5 32.99 24.73
Nisos150 = Waso 9 321.0 17.78 10.36 9 855.0 41.87 10.95 19 176.0 29.04 12.78
Nisos1s0 = Wers 9 784.5 18.45 7.25 10 089.0 33.21 11.21 19 873.5 25.51 8.83
Nigo4+90+90 = Waas 9243.0 19.84 20.54 9190.5 47.50 30. 64 18 433.5 32.20 24.58
Nigo+90+90 = Waso 9 829.5 24.20 10.92 9 676.5 39.30 16.13 19 506.0 31.26 13.00
Niso+00+90 = Wers 10 360.5 25.42 7.67 9975.0 31.71 11.08 20 335.5 28.43 9.04

3 k5t

AN TR 4 78 B AU I8 AU N FE ok R
KR & M5 KA R B BRI, /N2 bk
o R /N AU ORI TR D R R OK BLAT
B AT R A 5 REORFRL A R R A 1Y
AU E, /N E S EFTIEREL Nig .00 —
Woars F1 Nigo 10 — Wes 0 FR R IUELAF, K& L F M
RFEHA —, %AW B MM, 284 0 0B
Nigo 00200 = Wers Fl Nigo g0 = W AL BRR BLAELHS . 5
ANHEAEXT REAR b, /NZE \BOK NEE— KR A R
B B4 4R B 9. 94% ~ 25. 42% . 20. 48% ~
53.64% 16. 16% ~32.99% , H /N3 7= & Fl /)~
FE—ERGET R Nig oo, — Wers 20 F I 7,
4350k 10 360. 5 kg/hm® F1 20 335.5 kg/hm’, i %
A Ak — 35, 6 AH R U it I 0, 43 B it A A
T ) H8 7 e R T — WOE R, 3 WO IR T 2 Ik

B AL s K 77 A LL Noyg, g0 — Weps A0 BR B 5, 35
10 089.0 kg/hm?, %% AH i %F #8 4% &5 33. 21% , &
Nigo o150 = Waso A0 BT 2K 14 3 7K 1] FH 38 50 AH 07 %) BT
FT AR A K NE AL BR/NAE K TN — R OK 25
B B TE KR 258 43 3 Lo A R % B4R 55 0. 75 ~ 3,40
kg/m’ 1.72 ~11.14 kg/m’ [1.13 ~6. 14 kg/m’, A
P LUK A PR o X5 MRS R ok
i UCPE i AR A 22, FEIE + 38 AR AT A
JINFE AR R 45 AR — B 5 AT R K
NEFEG T KHEME 25T K BB 2, FEK & FEK
SR R R K, it T £ 4 R K B R [, AR R K SR
AT 2, 5 G ) 4 R 5 D [ 4R
R AR NI OK + FESOK SR T K BT SE KO
FSCE A G R A A o £5 BT, 2 Wi IE 5 kb
Fo R AR 25 A 1 7K I8 — R A AR AN (X BE 18 S IR 4
7 TRV AT LS BT K S AL



72 T R A %44 £
P [8] WEERZE, sk WI. 7K %38 55 X /N2 6 & 4 T ™ /e i
[ J]. oA BE2%,2013,41(7) .58-59.
(1] BB WA S RIEE S AR A AR AL ) o G IR A B B A
FiK B PGS0 D). 36 -3 Al 2% ,2014. TR SRR IR LY. AR 2011 (3
(2] SRV R TR, 65 L % KB A R AN A K 18
ARG )] R S S TR 2005 3(2), |00 TR ECR B A AR AR R AR S
2204, A X &N AR B B s [T ] A
(3] TP, B, HA 5, A ECK IR 25 44 A 4 SRR 2004, 12010130132
/J\%ik&) A (], R A 2R 2010, 21 [11] FEA, DB a4, 5. KA 444 T MAE /DN
(12) :3154-3160, AR R ma N [T, b [ AR 4= e 4R, 2009, 25
(4] B 4 0. KIS A A B R (13):215:218
29101, L HUE 2005 (6) :23-26. [12] Ak, BoKNE KB B3, 45 AN TR K 4 S 1 X/ &2 —
(5] ALK ES, B, 5. O I kAL B A /D 2 2 K TORPIR 0L I AT RIS
R R [ 0] ARl TR A4 4R, 2008, 24 FE2010,25(1) £ 126-130.
(12) :3640. [13]  XUFEHT, MR, T 8. Tk F R X/NE  ERKE
(6] BRI (=% G 7. KBRS A %N 2 7= i 10 3 W PE RO SE L) L 2 5 S 2000, 11 (4) 5
BF5ELD). B2 SR, 2012(1) (11413, 240544,
(7] EAEER, TR ARG Az ERRLBER A, G b RRE LI 55
P KA B K SRR R 10 (). F 74 FERLIL BRI L1 TR A B 200321
X 4k BF 5 ,2009 ,27 (6) :17-22. (1):38-42.
(E#% 56 W) 4245,
(3] R0 g8, 3T 2 A5 50 B 10 30 M G A5 0 AR Al s [19) SR BREOT KL 5. S b 1 MR 93 15 8 51
JER T[T, S Al RE2E 2013 ,41(8) 1246-249. BRI ZImatr S0 =& 1] hER LR,
(4] XSS, JrHE i, 2555 . 3t AT TR T AL 2011,44(8) :1654-1661.
SEAE B M KT IE[]]. ﬁ¥,2009,28(9)_ [16] Cole C V. Hydrogen and calcium relationships of
62.,68. caloureous soil[ J]. Soil Science,1957,83(2) :141-150.
[5] FBIT. 7 hioe, i fa, 2. ToAF 4 3L (0 BF 55 5 1o i 300 [17] Thomas S J. Soil pH effects on the distribution and plant
ST, S MOl RS 2013 ,41(2) :62-64. availability of manganese, copper and zinc[ J]. Soil Scie-
[6] #ApGIdr, T A bk, f% = Ak 38k b 43 B 5 50 5% W nce Society of America Journal,1986,50(2) :367-373.
M. L2 s b E o M i BE 2008 :42-48. [18] Page E R. Studies in soil and plant manganese[ J]. Plant
[7] Yang H,Hu J W, Huang X F,et al. Risk assessment of and Soil ,1962,17(1) :99-108.
heavy metals pollution for Rosa sterilis and soil from plant- (19] FRIPH. F P TR A - 5 pH IR B8 B 5 ok A
ing bases located in Karst areas of Guizhou province[ J]. P FRLT] . h E A S 4, 2011,27(5) 11494153,
Applied Mechanics and Materials,2015,700:475-481. [20] sl X 2w E A A0 & AR EHRLT]. SR
(8] Al S0 A A 5 4 B A5 K R0 A 9T 4 A AL A2, 2008 (9) 1108, 111
AR M]. db 5t Al iRt 1979, [21] FBEIN KRB, INEM, & WA LA M &
(9] vk # e, i B & MR 7 [ M. b . o (64l i it B AL 9 £ A L) ] T A A5, 1998 (3)
#1,1998. 25-27.
(107 M4 Lo A /A%, WA H M. 5. 5 [22] £ 0 BTE 97 xRS A A K A RO A 2 [ D]
MFHE AL 1995, ot s PEAL AL K2 2012
(U] BRM (RS B % M e 1 [23) XM RS IOCR AL AR R [ D . K
YT RS B TE % A B EOT AT (). P LAl 2 4, PR Al K 2005
2012,21(7) :107-111. [24] Zflfn 35 A Mo XA AR 1 58 2 AU K AR 1 0 r
[12]  F S, 02 ROk, U I W, S5 0 B 7 S L1]. B AL 45,2010, 38(6) :126-129, 133.
FOR WA T[], [ R A, 2012,41(5) <14, [25] JHEZ B, TAHE 5. SN AT 3 55 00 I A
[13] R 250 XA, % =W X+ HE2S 3 00 % 4 A AL SR DLFES,2009,37(8) :116-120.
FSHERESE[ 1], + HE2E 4% 2005 ,42(3) :473-478. [26] R, BRI, KM, & WA 3 DRI~ XR
(141 WIER, FANE, BRHE, 4. VU BRI 555 40k L LGS AT ). 91 A B, 2013, 4211

FEABERRZBFE[T]. TR AR L F2,2013,40(2)

60-63.



