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1 #MR57FE

1.1 kA
NEEHFIZE. JRZE (N 46% ) . W WBERES (P,O0;
14% ) . THRRFF (K,044.5% ),

T AT R 1 A AL ST AR
B E IR BRI iR N OT R, e e

LK (Zea mays L), fhFh - EElL 389,

Bitr: SRATALR G EREB A, RRINE 1,

=1 HABMRARDTE (%)
Xy Xy X3 X4 X5
MRS
0.05 ~0.25 mm 0.02 ~0.05 mm 0.01 ~0.02 mm 0.002 ~0.01 mm <0.002 mm
a 30. 6 28.09 2.28 28.00 11. 03
b 6.71 24. 84 14. 86 37.16 16.43
[ 6.09 17. 49 15.24 39. 61 21.57
d 3.44 32.38 23.29 24. 66 16. 23
e 4.18 15.53 9. 40 29. 14 41.75
f 0.25 22. 80 20. 88 16. 16 39.91

TE: RifeR M Topsize WOGKLEE G SE , UKL B A3A JE HEI A2 AR 1A B A A o BT 200y, #i SRR PRI AR BUR B A3 B BUT 15

PRIBORL S5 HEARIF), 7 LU AR D REGE 5 Tk 113 e

I, IR A SR RS XK E B
Gt bl B TR), e, G SR AR LR 2
%30

*2 TEFRNAR (%)
+H 0.25~ 0.05 ~ 0.02 ~ 0.002 ~
<0.002 mm
JFH 2,00 mm  0.25 mm  0.05 mm  0.02 mm
WiEt 2.59 79.53 8.00 2.00 7.88
*3 TEBEAMER
HHLE EeA) A R TRACE W
p X
(%) (%) (P mg/kg) (K mg/kg)
0.51 0.04 8.89 155 7.24

W E . FKH 10 em x 100 em B PVC 45,
TG EAN%E R 6 em ., AME 15 em PVC % F TR
K (K1), 84 —HE, WHEIZIF w22 I,
IR EE 0.074 mm AJE M TK, %
A, ZAWARITE -

1.2 itk

RO 8 MNMbHE, HARNAEILE 4,

FAEEI. EES x KEH 10 cm x 100 cm [
PVC & B, 0 ~20 em FHATIRERIALER, AR

15cm

k cm

100 cm

10 cm|

B 1 KA PVCEEWMTREER

80 cm AR F ALK+ eI ek
MR, FETUR AT EEAVEK, 1 m A%
+H. 5 em x5 em x3.14 x100 em x 1.3 g/cm3 =
10.2 kg, % 30 ~20 em TIERHL - BRI, %
+22 kg, BB —ADANEAE, 55— A B,
DIRRE 1A% 38 5), Py db BB HLHESY, 3 IR
HE
Rerk. fEPVC H T O HJE e MALfE, 8 ke
TR RS IR F 2% 26 cm AL, fRALERAE
2 kg -, ERE, BMRIRS], PSR AT Y 26
em H, B R B3 6 em 23 A T AR K
P, 2014 43 A 1 HIEFD, ERAE TR
NH3 em XFRRIEFD 2 X 2 K E KA T, A EM
2 ¥k,
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x4 HBEFR
= b3
CKO B0 ~20 em HIEREARRIUBMA, ABASTINACR
CK B0 ~20 em FHERTIBME, BIIRFEO0.65 g,
FRAS 1. 43 ¢ FIGRFRET 0.6 ¢
A B0 ~20 em HIEAIN 2 BE 8 g, JRFE 0.65 g, 1L B
FR%5 1. 43 ¢ FIGRIRER 0.6 ¢
B B0 ~20 em LIEUIN D KRS g, JREK 0.65 g, i
FREE 1. 43 ¢ FIGRIREN 0.6 ¢
C BHO0~20 cm IR ¢ K38 ¢, JREK 0.65 g, i
FR%5 1. 43 ¢ FIGRIREF 0.6 ¢
D B0 ~20 cm HIEEI A KA 8 g, JRFE 0.65 g, B
FR%5 1. 43 ¢ FIGRIREN 0.6 ¢
E B0 ~20 em HIEAIN e A8 g, JRFE 0.65 g, 1B

FRE5 1. 43 g FITRIREN 0.6 ¢

F B0 ~20 em HIEIRAN RS g, RE0.65 5, IR
51,43 g FIGRIREF 0.6 ¢

VE: BRI S AR LR 1, WA AR B RS % S0k [37]
(AT 2 o/kg 13, T ATRFCI I 9 3 A BE R BERL,
FHERIS R, RIS 4 o/kg 13,

ek, APk 4 I, BB IRAEREFET 1 d
Bi2 A 30 HA#EK 500 mL, 5 “k4eHHHE3 A7
H¥E2 000 mL 7K; 3 H 17 HFE/K 1 000 mL; 3 H
27 H%E/K 1 000 mL,

1.3 WEmi 5 frik
PREAEYE. oRE3 H17 H, 3 H24 H .,
207 ) cko [ ck B a
100
80

2.2 N[RIURE ZH RS ARG - 3 A 8 5 )
MIE 3 A0, iARALE CK, A, B, C. D, E,
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1.4 G0

B HR ] Excel 2010 FH4EE, BiRgitsyr
Bk A SPSS 19. 0 Seit 20 B #8441 J 22 93 A fl £ 7t
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A AR TR IR A b T ] b A 2 R
F, (¥ A, B, C, D, E, F¥ET HiiCAbs
CK, Ti/bH E Ml F 415 CK Ab B 25 535 B & K
-, XCANCUEEA T s AR T LA 1) 8 2 4 0 A
KAERT, 1T H A SIS 2 2 A A 4 1) S in T e
A B 2 R P

0
CKO CK A B C D E F
bl

B3 AEGEEXERM ERREDE

HAY &S 5 AR 957 A ik 2 oc Bl )3 J7 .

Y =3.69 — 0.050 6x, +0.082 5x, — 0.093 4 x, —
0.009 44 x, +0.064 86 x5, [HIHFFREKLE P =
0.010, /NF0.05, AF| W EHAKN, FrelEEY
FREIAT o [V X 0] 05 3R B A7 Ol 22 50 #r, P, =
0.002, P, =0.024, P, =0.016, P, =0.018, P, =
0.036, P, =0.004, ¥/NTF0.05, FrLAiZlal )52
EOIEINE B2 QN A AN N DN CIVE S GNP i &
BORLRRLY x, . x, Ml x, BELRAAHG, HAgEBKZE,
AR, TR T x BRI G R, XA
IS AT Y R E A A R AR, T DU S £
HIE Ty, fRSEEYAER, B E I F X PR
ferm, WO CK ALY AR Py it 2 1 7= 1 22 i
W, d#ditE, A, B, C, D, EMFH /4
O CK 55 27.37% . 28.00% . 20.05% .

31.17% . 71.36% F1 63.69% ., 150364 ¥ A B T
MRPARKES, & EREY RN R, AL
L AR T R I RIORAN ]
2.3 N[R)URL ZH RSR PR GE RE AR L. WL A R
ESAN0p A

s L, iftab# (CK, A, B, C, D,
E. F) H N, P, KRS T EAAERE LR
MmN ESEH AL, HEA A, C, Fib
PEIK W E K, U RO AR 2 T N BRI,
ANHEAE AL A PR P B A s TR AL, X ]
Re ML SR E A K R BEE s, R TA
EAEALEE N AHXS 6=, 1A A0 P AL K AH X 55
L, T P PERERET R R, K FERE AR N DL S
TIEAFAE, Bl e R oKW, i ife
CKO AP P & AR R, T 3EAE g rposk
K SRS, AR ES,

x5 HEHER, B, HEE (%)
b Rt RO (P) it (K)
CKO 1.28 £0.23 b 0.38 +£0.02 a 4.34+0.34 a
CK 1.86 0. 41 ab 0.29 £0.05 b 4.33+0.31 a
A 1.97 £0.13 a 0.29 +0.06 b 4.43 +0.18 a
B 1.84 £0.27 ab 0.30 +0.02 b 4.45+0.16 a
C 1.95+0.40 a 0.29 +0.05 b 4.49 +0.37 a
D 1.85 +0.53 ab 0.25+0.07 b 4.19+0.34 a
E 1.46 +0.05 ab 0.25+0.02 b 4.11+0.35 a
F 2.08 +£0.24 a 0.25+0.05 b 4.33+0.36 a

MFE 6 AT UL, AR IE R A A B (A, B,
C.D, E.F) SiifEANMEkAR~L (CK) BN,
K 325 SR ELA rm, (HHRA F AP 51
®6 FRELEEK FHHESRM

FRor R2BUE (mg/)

Hexd BERE I (% )

sl
N P K N P K

CK, 22.52 £3.33¢ 6.71 0. 69b 76.95 £8. 03¢ -68. 64 —40. 06 -51.67
CK 71.83 +37.36b 11.19 £5.51ab 159.22 £51.85b 0. 00 0. 00 0.00
A 91.33 +21.25ab 13.40 £3.48a 206. 42 +53. 14ab 27.16 19. 80 29. 65
B 85.38 +4. 46ab 14.00 £2.72a 209. 56 +34. 61ab 18. 88 25.13 31. 62
C 86. 08 £35.52ab 12.63 +4. 12ab 195.26 +£52. 33ab 19. 84 12. 85 22. 64
D 88.98 £22.55ab 12.00 +3. 03ab 202.00 +37.41ab 23.88 7.22 26. 89
E 92.36 +15. 06ab 15.69 £2.98a 260. 15 +£49. 53a 28.59 40. 19 63.39
F 125.35 +15.38a 14.98 +3.29a 260.51 8. 15a 74.52 33.84 63. 62

— 111 —



hE SR 2015 (6)

TNEHEUKLE, FAHEZEEINT K KEM
i, AT IR AR B A R B R K, 5
CK FHEL, A ds s (A Ak BT P iy B2 R o 347 2
AIRBN B EAKTE, XRW, BARMEIXT N f K
1y R, WX P AN, Ui
PRIEST N K Bg Jyamad P, S SIE ] IHERr, R
A G IS R R A BRI 3 AR R N K IR R
o MEESRART L, W3 N SR i fe s ik 3]
74.52% , HAthAbFH s )\ 18. 88% %] 28.59% ; 4.3
B K B 2L R 63.39% 1 63.62% , HiAth
AEFRHA 22.64% ~31.62% .

3 it

T AR AT I ) 1 U R 0 2 R
VR B RUER R %, X 52 % 30k [30 ~
341 WZEIEH—3R, (EABFSE I AR T A Ab BEARE
EEH, 522 EREASAMNK, RANT
0.002 mm 7 T 39% HRH AL EL E F1 F A K5
BEKT, ARG AR Y E AR
B, R, ZWE O sk A H B PR 3 2 5
AR e R IRk, [RImE, ASHFIE A 45 SR8 ] i
RAN A= i AR AR I T A, ZEARSE
FER IR AR A ;= T2 (2 A 8 ) 4
KL AR SCHUBR i b AR B KB & B, A
HARFERE . FRAN AR A

IR A S R 4%, 1RGN AR
Kikih 7o 2] + b Retg o - e i, it IR
HE 7, (G, AbFRE R F KRS 8t R LY
78. 8 o/kg SR HNE] 80. 5 F180. 4 g/kg, *FFHE
AR SCE AT RESENLA A X S Ay
WAL RENS B WAL ED A KRRy R (H 5
SR RS CSCER Z B, S5 OKBURA L, B
AN 0,002 mm (155087 32 276 8 (4 B8 41 5k i
PRI A2 R0, A AEAN TR RIS 2 SR Y
EG TR AR AR A, R, EATEA
5 ] BB J5i ) & A 5 B RN, I kM R A [RIE
SR A YRR R R A A e, R BRI
W FFHRE 7 RS s e g 41100 AR HERE, A
A AT HE /N 0. 002 mm & i Z WAL E A
F BURAAAE B R R M. maRIHRE . =
BARE RIS 7 2SS He B T . ARG A5 IR 45 G KW,
e/ NEUR T NH, AT K U A48 1 F g
B, DR TIEYAE SR mA K, e
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2L AR T — M 30k, MSCHR [43] AT
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mm, 7] I R B o 5 0RO /N TG OG, (HL I B £ 4D
TSR BE xR IE0 A - e
FRokrOMERT, ANTTSZ MR T VPR 35 43 i W LA K i
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R AT T2 53 0 W R — it W SRR RIS
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FHPHE, BTN [ 0 b - 8 S Btk 0 5 kA R 1R
WORLZH A DLES G, B 20 H By 2 W 42 & 1
SFERE 0 A M A A= 7 T LA B s /b R R 9 X B 45
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FETT 3 LG SE R DL 6 B R4 4% MK 300 ~
1 800 Jo/t N5, BRI 10.4 v, 6273 120 ~
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BT A AR, AH— B, ey A R AR,
JRUTEZSE EAIAT . ASBFFE AR 0 A BRI i N A
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Effects of adding different particle composition of zeolite to soil on the growth and nutrient uptake of corn

WANG Jia-chen, ZUO Qiang, ZOU Guo-yuan, GONG Yan-gang, CHEN Yan-hua, WANG Mei-ju , SUN Jian-ke, WANG
Rong, LI Ni (Institute of Plant Nutrition and Resources, Beijing Academy of Agriculture and Forestry Sciences, Controlled-
release Fertilizer Center of Engineering and Technological Research of Beijing, Beijing 100097 )

Abstract: In order to provide theoretical basis of scientific and effective utilization zeolite resource on improving sand land and
environmental protection, the effects of adding different particle composition of zeolite to plough layer of sandy loam soil on corn
(Zea mays L) growth, NPK absorption were studied in this research. PVC tube with 100 c¢m long and 10 cm in diameter was
adopted to simulate sandy soil column in this experiment with 8 treatments: CKO: No fertilizer + 0 g zeolite powder; CK. Fer-
tilizer + 0 g zeolite powder; A Fertilizer + 8 g zeolite powder a; B: Fertilizer + 8 g zeolite powder b; C: Fertilizer + 8 g zeo-
lite powder c¢; D Fertilizer + 8 g zeolite powder d; E. Fertilizer + 8 g zeolite powder e; F. Fertilizer +8 g zeolite powder f.
Original soil was added in the lower 80 cm pipe layer and the soil mixed fertilizer or zeolite was addid in upper 20 c¢m pipe lay-
er. Before sowing, the soil columns were irrigated with 500 mL tap water, and during the growing period, they were irrigated
3 times which were 2 000, 1 000, 1 000 mL respectively. Results showed that: Although there were no differences for plant
heights with treatments A, B, C, D, E, F comparing with CK, but their shoot biomasses were higher than that of CK, and
the treatments E and F which with the highest particle content in < 0.002 mm were significantly higher than that of CK by
71.36% and 63.69% respectively. The results also showed that there was a multiple regression relationship between biomasses
and 5 particle composition distributions x,, x,, x;, x, and x;which express the percentage of 0. 05 ~0.25 mm, 0.02 ~0.05
mm, 0.01 ~0.02 mm, 0.002 ~0.01 mm and <0.002 mm of powders, which was Y =3.69 —-0.050 6x, +0.082 5x, —
0.093 4 x; —0.009 44 x, +0. 064 86 x;. This equation showed that there was a close relationship between the corn biomasses
and particle composition. These coefficients indicated that the biomasses had the strong positive correlation with fine particles,
and negative correlation with the coarse particles. Comparing with CK, all treatments of adding powder A, B, C, D, E, F
had improved N, K absorption, but only the improved N absorptions for treatment F and improved K for treatments E and F got
significant levels, which were improved by 74.52% , 63.39% and 63. 62% , respectively. There was no influence on P ab-
sorption by adding powder. This could be concluded that in this soil condition, only the zeolite powder which clay particle con-
tent exceed 39% in the composition could significantly improve corn growth, and increase N, K uptake and utilization.

Key words: soil column simulation; zeolite powder; particle composition; plough layer; soil improvement
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