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Effect of Sandy Soils Amendment with Fly Ash and

Polyacrylamide on Corn Growth
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Abstract: The experiments were conducted to investigate the effect of sandy soils amendment with fly ash
and polyacrylamide ( PAM) on corn growth. The experimental design factors included three fly ash
application rates ( weight percent of sandy soil was 0% , 5% , 10% , and 15% , respectively) and three
PAM application rates (0, 60, and 120 mg/kg). Treatment added neither fly ash nor PAM was used as
control treatment. The results indicated that fly ash and PAM could promote the growth of corn leaves and
restrain the height of corn. The corn yield of the sandy soil amended with 5% fly ash was increased by
9% than that of the control. However, higher fly ash application rates (10% and 15% ) led to a
decrease in corn yield, maximum 21% compared with the control. The combination of fly ash and PAM
could reduce the negative effect of fly ash at a high application rate on corn yield. There was no
significant effect on germination when fly ash was applied at 5% rate in sandy soil. The utilization of fly
ash at 10% or 15% rate could postpone and decrease germination rate, which could be improved by the
addition of PAM. The application of PAM would add nitrogen content in the fly ash-amended soil.
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BEANFRMY 91. 1% ; Hivk , FAISP2 &b PR £ 4 1 &
iK% 73.3% ,FAI5PL JK 2] 71. 7% , 8 SR Ik T % BE,
B2 b R B K (1) FALS b PP B3, P kb
R 5 B A FE (FATO) TE e J2 15 U i PAM, d5 ¢
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Tab.2 Seeding emergence rate %
Ak BE 4 FR 5423 H 5SH2TH 5H30H
CK 83.9 90. 6 91.1
FA5 77.5 84.4 86. 1
FA10 72.8 82.8 85.0
FALS 28.3 61.1 64.4
FA5P1 71.7 85.0 84.4
FA10P1 45.8 84.2 84.2
FA15P1 23.9 72.8 71.7
FA5P2 76.7 92.2 92.2
FA10P2 57.2 84.2 84.2
FA15P2 27.2 71.4 73.3
P1 81.7 91.7 85.0
P2 86.7 88.3 89.2
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Hi k2011 48 8 H 14 H ., % B AL FE F KBk N
217. 4 cm it FH 5% LU AT R 5 1 Ak 38 K B 2 b v
A 218.2 em, 5 XF HE 452 0T, B & B TR Jnops 5K B
Bt v, K bR B W/, FATO R FATS 4b (Y
B4 B 210. 6 cm 1 205. 8 cm, Hpl{fi F] PAM
BF,P1 P2 b Ak B S X IR TC I B 22 5 (& 1d)
TE R B FH ) Btk m A PAM Ji5 , FASP1 43 11
PR b FAS 2b BB A U8/, o 207.0 em (& 1a) ;
FA10P2 kb B [ #k 75 %5 FAL10 38/ T 9.7 em (& 1b);
FA15P2 5 FALS ML T 16. 4 em ([ 1c) o BEA
Jiti T PAM A B K 23 R AIG R R ik g, Ll /Nt 2 i
53 8 R it P 2 1 184 o v K o

KR A KA S N, AR S HE A R g
KB B, B KA S . FAS (FASPL Ab B F K bR &
FH G265 d iF A A K AT B B, i B CK AN
FASP2, Fifi 5 53 06 it P 2 1) 386 0, oK Bk 8 35 31
T K, E AR K45 B B A B TR] ) S AR,
FALS fhHikk s B K G L o B, T4 8 W
SR AT B A KA LS. IR A
120 mg/kg PAM FA KI5, 4k o 2k K 212 i L 4
REU8 15 2 ke , FALOP2 Al FA15P2 b3 (8] 1b . 1¢)
A AF T IS 65 d F1 70 d A A bR I A K R A
T B B, AR AU 4 1) PAML(60 mg/kg ) B35 #k
A KRR R R I

R AR K B2 B T R DR K 1 5
ANTR)RR B i B T AR AR R R AE KR BB S . X
FEER TR K R AR B K R
1 INENREP R i E7/ R ol [ ata S Nl 108 - TR i
Wong 58 &L, Lig &V 8 RV + it K5, +
B REKRET) A IS MR s ek, (R B T
B CN TRz, — B |5, A wm



AR A BRI SR T TR e X O B b R OK A R S 139

200 —a—FAS

51601 —o—FAsPI
élzo- —o—FASP2
%

©80f

0 10 20 30 40 50 60 70 80 90

(@)

200F —&— FAIS
60F —o— FAI15P1
| —o— FAI5P2

kK /em
s =
(=]

0 10 20 30 40 50 60 70
A R A
()

80 90

200 —a— FA10

E) 160 F —9— FA10P1
e

£y o FAIOR2
o3 —o— (K

2 osof

0 10 20 30 40 50 60 70 80 90
H RS
(b)
2407
200 3
S
S0} P1
= ——p2
2120
> —o—CK
T osof
40
0 10 20 30 40 50 60 70 80 90
B VEPN T
(d)

B 1 MR RN PAM X B KRR B 5

Fig. 1

TEERTRE S Z B L WL Bk kR A K ke
AR AL S B I ) T - A IR T DA A
WML A R A AR ISR /R PAM f8
3 E KRR . X5 PAM FT it A9 BR A %
HFYEha B K s, LMk E T
Ak, 530 PAM 76 Ry K ok R 4 48 b 23 s/ bk =
2.3 MEREH

I T B BUCH B R K R T i i T RS R
FOKFPAE AL Z L, TR 4R H OB 2011 4E 5
26 H, 45K H W 2011 429 H 4 H, EF W
P K I AR B2 R S KR PAML B2t 3, {H
ﬁﬁéﬁ%ﬁ@é@fi%ﬁ%*&ﬁ%iﬂ%ﬂ@,Fﬁﬁﬂmfﬂ

35t _
—s— :
ol FAS
251 —O—FAS5PI ﬁ
20F —o—FA5P2

IR R £

15} CK
10}
05t
ola et
10 20 30 40 50 60 70 80 90 100 110 120
H R R
()
4071
351
1ok T* FAIlS
HosL —8— FAISPI
ZK 20f —o— FAISP2
F1s5p —— K
T
05f
%0 20 30 40 30 60 70 80 90 100 110 120
HE R Evd
(©)

Effect of fly ash and PAM on height of corn
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Fig.2  Effect of fly ash and PAM on leaves area index of corn
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1903 B IR FR) Ak B o 7 R ST G i g R K 1 Ak
HEREAE 4R i TR I R T I, HL R 0 e A
(1929 FATO Ak, it 99y Jo o i BG Xof 1R A B3
T 81% o H TR LB B OGS A 2K R T
A — R I . U PR A PAM
OB BN G 5 FES IR B i AR BRAR EE , oK M
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Tab.3 Effect of fly ash and PAM on dry

matter weight of corn g
4k 3 T I
K e iy ES 1 3
CK 26.0 24.7 73.3 21.5 170.0
FAS5 22.6 21.4 59.0 28.2 176.7
FA10 17. 4 20.9 75.0 38.9 143.5
FA15 12.5 14. 4 60.7 30.6 145.8
FAS5P1 14.2 17.2 50.1 29.0 163. 4
FA10P1 12.0 16.3 55.6 32.1 138. 1
FA15P1 8.7 12.3 45.3 25.4 122.1
FASP2 13.9 16. 1 56.0 29.8 159.3
FA10P2 17. 4 20. 1 59.2 21. 4 134.2
FA15P2 11.2 14.7 50.2 26.8 126.9
P1 25.1 22.5 74.6 41.5 177.2
P2 25.9 25.8 59.9 33.8 176. 6

HY Tt P E I, KA B AR B X TR
205, DN G AE AT 300 5 oK T A /N TR B
H R b e T R R A R A R R R K

X B OK B A K o A HEIR AR T . Sims S5 A i 3 s
FEH AR AR 45 S, K Eb By K 1 e ) 2 4R
FoRAEK2~3d"M X EE R TR KR AR
() pH {H , 38 (% B2 0Pk X + 5 vh & 8 e R W7 7
XA 255 ), 2 T 5 e AR A 6 LR . 3
55 25 L S 7R AR LU A9 A5 B K RT A3 in B R OK i
T S ER b b T T O R O RN B
V2 KT PAM Xf £ KA K B OF 5 45 8 BoR | il 5 1)
PAM Xt T K 9 5t B3t 4 BUR B A S, (H
PAM FURy S5 IR A Ry 36645 2 R A B, PAML 384 i 4 Joit 52
TERCR A W S 22 3, 3 W] e 55 R O K A Ak 2
ANTF A O, PAM FE B0 I B A5 1 N AR TR 3%
2.5 FESEKSH

ANFEAE R K= A K BRI 4 iR, W
I 5% HCBIR K G, TR Y A 9. 03 +/hm”
R E 9. 81 v/hm® I T 9% o Ky HE K it FH b 51 3
2 10% F1 15% Wf, K 77 5k BRI L ) f) - 8 T
/N, FALO I FALS 4b 3 £ OK 7™ & 5 % BUAH EE 4y
SN T 101 v/hm® F1.94 v/hm® . B AN HOG
PAM Kb B (1) 7 5 2 Lo X BE S n 17 29 0.9 t/hm”,
i LG A B B K (10% (15% ) 5 120 mg/kg PAM i
it , K o e T U P ) R L ) R B K Y Ak B
FATOP2 fy 77 55 FALO A LG s A5 38 fin, FAISP2 4b
A7 R FALS A ECHIN T 1,03 v/hm? o 0 4 [
S A% A HRE A PAML e of T oK ik B AT R
KIS )5 23 W S50 i ROk 19 B R TS R
K.

/b B R M IR R A% BN K B o X O R
WAt H 2 A ) T % B 3R OC R R N
TR HES KRN SR R {5 10% )
TR = i E R 2 98 0, X R E T KR
B pH E AN AT PEER it A o LL AN,
27 P A R b T VR W T 32 3 1L, % 7 B A fa
T IR R BE R A K AR A Z I R T R . H2
T R A R B, E T SR R i 1 R
HER T EOR A, WA T R B B ACE K B
w1 R R A R R R R B TR AR
SEF E RN PAM fEGEIE I Fok =, PAM
FHHEAE 0.5 ~2.0 g/m’ 5, TR 2= 39 5. 54%  ~
14.13% "', iR u6 45 B B8, PAM F U3 0 BB % 2%
SR A9S M Aol D 3t e 3 g D7 ) A

3B BRT K A BB A R S IR K B A S ), K —
ST RE SRR P i T R AU F U R AR
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Tab.4 Growth parameters of corn
PAM Jiti JT] & T IR Jr = i1 AR T (8N FTREK R
/mg-kg’1 it FH &/ % /t-hm 2 /cm SR JR T g /cm /cm /g
0 9.03" 217. 4" 2.38° 274.9® 19.2" 1.6° 32.2°
5 9.81° 218.2° 2. 66" 265.5 20.5° 1.9 33.2°
0 10 7.93" 210.6" 2. 60" 271. 0" 20. 6" 2.2° 28.8°
15 7.09" 211. 6" 2.74* 227. 4° 20.0° 2.0° 28. 4"
0 9.98° 218. 4° 1.96° 293.3° 19.5° 1.3° 30.6°
5 9.20° 212.6° 2.52° 251.5" 20.4* 1.7° 31.5°
60 10 7.67" 210. 5° 2.08° 237.9" 20. 3° 1.5° 29.6°
15 6.77" 189. 4" 2. 04" 202.5" 19.3° 2.0° 25.9"
0 9.97° 206. 0° 2.24° 270.2° 19. 4° 0.8* 30. 6°
5 8. 78" 206. 9* 2.18° 247.9" 20.7° 1.8 29, 2°
120 10 8.07" 200.9° 2.66° 223.6% 19.5¢ 2.0° 28.8°
15 8. 12" 196. 6" 2.03" 190.7" 20. 7" 2.4° 29.1°

TE < [ 8 o AN [N 5B 3278 Ak B ) 77 76 2 3 PE 22 5 (P < 0. 05) 5[] 81 N A R) PAM {11 & i1 Acb B 22 18] 3064 07 2 23 #7

AR SR AT 328 7 ) B2 0 TR o T AR T A % T 3
iR SRR
2.6 TEREE

B F PAM 520 K AE K ) — BB
Jr R T R T A g b A B AR AL, S R AL B 0
HRST ML S, TR BB S 1=
WOARBEARNGZ LR, WP mABERE, £
e v A G0 o 23 B B DRt P S 1 38 im0 1Y
B, TN 5% L R G BFEE 8 b
R RBCH W B AN 15% Lo 8 K )
RERWMADT 40% . L (Uit H PAM J5, & &
YR R, PLOAD P2 Ak B 4y 5 B N T 20%
33% ., KK A PAM YR & AL H v, PAM RE % B
O B B R I R = VR L VR i 60 mg/kg Al
120 mg/kg PAM F A K B R ¥ +op, £ 88 A &
EEA W K & Hod FASP2 FA10P2 il FA15P2
AbFEY A B FAS (FALO F1 FALS 43 5] 3 Jin
T 28% 81% #1 166% . PAM fig 4% 34 Jin £ 3 rf 0 %

x5 HERIERSE

Tab.5 Nitrogen content in plow layer of sandy soil

mg/kg
PAM jifi i 1t IR i R L/ %%
/mg-kg ! 0 5 10 15
0 0. 40" 0.32" 0.27° 0.24¢
60 0. 48" 0.47* 0.39* 0.34"
120 0.53" 0.41° 0. 49" 0.64°

A — AT PUAR R PAM (i AT 19 4 B0 2 i) 3 47 07 22 20 # s A
Gl /NG T B 2R Ak B[] £ 7 P22 5 (P <0.05) .

0 R A A P, — 7 T2 PAM A L3S
AL AT B kA kT S — i, PAM
Mt H i 4 45 L RERE B L HLA I 4 3 T AR
Ryt g W T A
5,
3
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(1) By Bl gle RV -, it F i 5% HoAT
IR 50 s AN TR AN 7 = B SN E R YAl (R
e AEA TR bt FH 5 10% F115% IR X Tk 19 4 KA
—EAMEIVE T, EE RN bR R AR, KR E
WA, 10% L5k 6 K it FH e 68 42 2F £ oK R A K
73 it P o 3 e s Xt T K AR A K B R B T
ISR o 245 3 BT, B A A B AR R U0 o R
FUE 38 B A Bt FH o AN 3t 5% o

(2) PAM #fph ik BVb 4 i RE 9% G 2008 hn oKk
1 SR TR T R BORT I B T B T X
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