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Abstract; Effects of activated carbon on agronomic traits and yield of spring maize were studied by
using pot experiments. The results show that the growth rate of the growth period and chlorophyll con-
tent of spring maize first increase and then decrease with the increasing of activated carbon (0 -9 g/
kg). The total dry matter accumulation of spring maize has shown a decline in seeding and a rise in
heading. The soil blended with activated carbon increase upper biomass of spring maize in the vegeta-
tive growth stage, whereas it had a threshold value for underground biomass in the reproductive growth
stage. The root growth was dramatically inhibited when the content of activated carbon was more than 6
g/kg. The number of grains and ear length have a significant positive correlation with kernel yield, and
the kernel percentage had a significant positive correlation with the root-shoot ratio. In conclusion, the
soil blended with activated carbon could obviously increase the number of grains, the root-shoot ratio

and the yield of spring maize. Blending 1 g/kg of activated carbon to soil was effective and optimal to
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RAEE I S FOKRMAR Y = LA ER. 25+
2 IR SE ST 3 A e AT R N BT AR 1k
MR B e I SR B, AT A S AR
b B g B . R R A WE s e, L
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7, AR 2E 05 57 4 1 o A A QAR DR 3 i S
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TV SR A IR AT A B AR RS AR R R
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1 #R5EGE

L1 K54

AWFTEAE P AL AARA} PR 2 o ] 5 XY KA
ABFFE e P AR K IR R AT, 1 X e Tty 2 X
AR T X AR R A AT B F ) A2
(0 ~30 cm) , Gt i £, KT BERE)E L 5 mm
i #5 1 3E pH Oy 8. 17, A HLT 2 % B L A
R | SR 5 B ] O 14.30, 0. 85, 50. 53,

52.37,172. 88 mg/ke. % T A ALK 5L R OR IE K 12
FOEE R O BRI AR, K pH Ry 6.4, 5L CON,
P,K &4 5045 B 86. 100% , 0. 580% , 0. 029%
0. 480% .
1.2 RXIeigit
EHEAE 4 DK, 7038 TH(L g/kg) |, T2
(3 ¢/kg) ,T3(6 g/kg) ,T4(9 g/kg) , Aifi 1 i P o
YERXT R CK(0 g/kg) b3, & 24 L 20 g &
BERH (N, P, K R 52 8040 510 15.9% , 11.9% ,
5.4% ) VENEHE. BRAb PR AT 12 Yk, 331 60 7.
FEAPERRE 3 S R A S B R SRS TR AT,
BRI ATE 1.30 g/em’ HUME 5P (28.5 om x
24.5 em). % A Fif 7E A AT AL T 6 B 2D R A A4
. B AR S KL, #E 5 HEOK 2 M E FFoK &
(24.5% ). PUM-HAGEAT & 1, AR G 1 bR R
H AR EE L T HE K, E 7K T BR A% B HH a) 3p 7K o 1
T0% . {55 A 4% M8 — e W A T4, B DR B 2R )
BB B A5,
1.3 NEERSEES
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W 5 W22 R F SPAD — 502 {5 485 2 - 2 25 A3 U]
FE 5 TR L 32 D0 5 PR e R D R I
J&i » M Logistic A= 4 5 #4715 437, Logistic 4
KIT#EH
Y=K, /[1+exp(a+bt)], (1)
A Y PEY R — B RE &, em; o S B — i BT RR
FEAERKRE &K, o, b AR E RE A RE
A S A K PR e e Ao KA.
1.3.2 #Hh=sne
YEPICRI B AT T3 ™ 1, IR TR E M & 0 R
Cy = Yo/ Yy x100% | (2)
K Cy AEMAT RE, %o 5 Y, WA &, kg/
hm®; Y, A& ke/hm’.
TR A SPSS 15. 0 X Bl i 47 5 [F 2 05 2247
M1, K H Duncan 3 &2 i 22 1 47 I 2 R RL 30 (P <
0.05).
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2.1 ZFEX Logistic £ KK

A HAE TR R AR 1 s, & 6,
FAERFEEAR s 1, , 1, 3B AE AR E G5 R IE RS A=
IR R] 52, Ay A o B A KIS ) 5 0 Ay B ) RS AIE
{8 30,0 W BERAEAE. B3RV, 250 PR F oK1
)5 20 d A2 A7 AN HEBE B B Forp, AR B TL, T2,
T3,T4 gk ARE B Bt CK 40 5371 1. 46,2. 01,
2.37,1.54 d. )5 60 d 247, £5 Ab PRES SRAE A K
W], o ZbBE T1, T2 4855 CK 4277 0. 17,1, 41 d;

LhF T3, T4 % CK Wi 1.74,8.31 d. 1845 0 %
B, AbBE CK,T1, T2, T3, T4 #k s POs 30 (Ae) 2
WA 41.2,39.9,40. 6,37.1,31. 4 d, F2HH 1 e 1 itg
TS MR R IR AR B oK AR, 4 R A K
. A B R A KT v, DU E S5 R KRB, a3
T1,T2,T3,T4 £ K v, & CK 435360 1.22% ,
3.67% ,13.15% , 18.96%.

TS5, a7 T35 1 it A i3 m (0 ~ 9
g/'kg) BB KERAACH L S I MR &4k
PRERRIRRAE (K, ) D25 5 0] 0, - 3988 it 15 4 o
X B K AR A A P AE B, 53 PR o o L
KT 6 g/kg I}, W EMM I FRAER A5 L.

x1 TEVEBEEXRGSHFEEST

Tab.1 Analysis of plant height characteristics under different contents of activated carbon

Qb K,/cm a b G, t/d to/d ty/d t/d Ve’ (em =+ d 1)
CK 204. 38 2.53 —-0. 064 134.57 18.9 39.5 60. 1 41.2 3.27
Tl 205. 15 2. 66 -0. 066 135. 08 20.4 40.4 60.3 39.9 3.31
T2 213.86 2.61 -0.062 140. 81 20.9 41.2 61.5 40. 6 3.39
T3 208. 58 2.83 -0.071 137.33 21.3 39.9 58.4 37.1 3.70
T4 185.29 3.03 —-0.084 122.00 20.4 36. 1 51.8 31.4 3.89

2.2 FEEARMHEREBEHZUIF

HE S P I A% AL AR T R T AR AR BR LAT A5
AL 1 FieR. B B AT, 25 AL BRAR oK LAT 72 4L
PIEAR B — IR, B ROk LAT 2R BT
s, Bk 2239 LAT 353 i 8. 16 A FLEAY , 25 4k 2
LAI 5P TR #. femiEii(o A 28 H)  4bHifE]
BEK LA 27K A3 T1,T2,T3,T4 %
K LAI 5351 4. 43 4. 54 4. 42 F14. 29 &5 kb ¥ CK
AN 7. 82% ,10.38% ,7.51% F1 4. 32% , Ho kb
FHT1 5 T2 75 %K LAT #4038 T3, T4 B B340, CK
TERANAEFINE T LA BB AT HAD L. 5
SR H], T R S PR BE I B HG INF FOK LAT
{H, B 5 F 0 LAT (P2 R T 3 2 WA E R oA K
AR .

4.5
= 3.5
—CK
25 -
T2
1.5 —T3
—T4
0.5 \ \ \ ,
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Fig. 1 Effect of soil blended with activated carbon on LAI
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Ferh M M, My 530 Sk B R L T
THy R T

e 2 AT, b SR T I 1 e o) A R OK T
EET Y R AREAA R, X R T
SRS A K. Hidr, kb BE T1, T2, T3, T4 H#b 35T
Y B8 CK 2 i /> T 12.73% ,9.69%
21.02% ,20.23% , H 7% R%4E 0. 05 /K- F HA 41t
AR SCTEIR W, A AL E M FIR T R RS
CK fHEL YA prasghm, ab¥E T1,T2,T3,T4 % CK 43
BIEEIN T 2.07% ,11.14% ,10.75% ,15.97% ,{H 1
T EB T o W A R (AR TT BRAN) BT
W2RERABA G R S 3R] A R it 0 P Rk
B TR T o SRR A 2 P B AR 0 1 A K i
B, A B, AL BT T R A 2 Sk —
AR, Hod 40P T1, T2 M R 3614 Fi 4 CK 43
SN T 10.07% ,16.45% , H. 2% 5 4E 0. 05 /KT
BAG 25 L. 3 T3, T4 Hy -3 T4 ke CK
INT 6.46% ,8.36% , 2% 5:4E 0. 05 KV FHA LG
TFEERE L WE T 25 R B, 800 15 P e X &
KB TR S S5 5 AR i i i #. AE T
SRR 22, TESRCT I DA S A 2R 4 T 0 ) 4.
TN AR (/N T 3 g/ke) B IE PR BE W
fRER FORHL T E TP BB R & (RF 6
g/kg) HOTEVE I RE 108 35 4 1 4 T oK Hb 38T B i
2.
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Tab.2 Effect of soil blended with activated carbon on dry mass of spring maize o/ B
iipi] ELatR| B
il
M, M, My M, M, My M, M, My
CK 12. 80 4,920 17.722 101. 79 39.94b 141.73% 365.21¢ 56. 410 421. 62¢
T1 11.17° 4,398 15.56" 104. 144b 47. 448 151.572 374.02P 62. 092 436. 114
T2 11.56" 4,540 16. 10" 111. 382 37.39b 148.772 359. 44¢ 65. 692 425.13¢
T3 10.11°¢ 4.26° 14. 37b¢ 112. 032b 37.70" 149. 732 388. 81 42.27¢ 431. 08be
T4 10.21°¢ 3.848 14.05¢ 113.98¢ 39. 490 153. 472 395. 742 46.77°¢ 442,510

L A=A R B OR ZE 5708 P <0. 05 KF-EA G2 F S TR

2.4 BERMHEIERELDH
A TR ) A 7 0 2 3R A il AR DL IR 2, 4]

t C, M SRR TR .
64 —CK
61p —TI
e —
st —T4
on
Ex
O 49

46

43 . . . .
05-17  06-06  06-26 07-16  08-05
H3H

B2 GBS TR R X B F ORI G R T LR
Fig.2  Effect of soil blended with activated carbon on
chlorophyll content

Hi [ 2 AT, 45 Ah B T oK A R R AR A
PR TH G B R B A8 i 3k I, & b st
SRR L RS X BT b B A G 2
e BN (7T A1 H) A e R i T 3
TRUGEAE. Forp Kb BE T1, T2, T3, T4 M43 K e FL 55
CK(56.35 mg/g) 4 3 A0 2.19,2.94,3.23,3.71
mg/g, B 4 B 3.90% , 5.24% , 5.74% ,
6.60% ,Ab PR 25 5 HA G248 . B et —
AR AR F 2 HA T AL B A
ABFR T, T2, T3, T4 -2 25 b L4 B o 54. 49,
56.17,56.43,56. 86 mg/g, /> % CK 11 3. 97%
7.18% ,7.66% ,8.50% , 7% 5+ BA G125 L.

RIG LSRR, A BE G Tk 2 F 4

e R Pl BT o R BUE R £
KINBEATIIT A 1 BZAEA) . AREF B FEK
2R R i FEBE S P AR 3 it 1 (0 ~ 9 g/kg) HYIE TN
LB IIEASA EAE R H it o i k A BRE LAY R IR
255 E W AE R K AR B AR KB Be (RS 0T LA
Ja).

2.5 BEERTEFHEESN

ASFIAL B TR R E AN 3 PR, Rk
nym, LR GR/C,Cy Yo 53 3 N AFRLE TR |
R PR AUE L 2 5F RO 5 & 3k
AT, SR T A ¢ RE B R A T OKRERLER, 2 IR
RT3 g/ke WF, & ROFFRLEL HOFFRAE T2 5
P R T 6 g/kg I, A K TR i AR
FUAE T BT WF 5 B 2 T, Ab B T, T2 ARG L 4%
CK 4354891 9. 51% ,16. 82% ; AbFH T3, T4 %5 CK 43
AR 23.91% , 13.09% , HALFE T3 5 CK 22 57 H
A G S R A it e T R RE L A
PIREREC TR, S s R AR .

B FTORGTFRA R R, AP T, T2 45 10K
PR CK P58 8. 35% ,7.25% , Ze S A Geit
PR AR T3, T4 F5 K AL CK 73 il B iR
5.36% ,1.29% . R AE R R, i - 4 g
it 1 g/ kg BT PR 2%, BEAGAE 2035 A 5K 7 2 R Ak
3R ERA T  i X 5EE 4% EikiE
BN _E IR O T 45 RN — 2

7 |

x3 AELEBFEERFEHLEEI T

Tab.3 Analysis of yields characteristics of spring maize under different contents of activated carbon

Kb n/ i my/g L/cm R/% R/C/% Cg Yo/ (kg + hm ~2)
CK 457.5¢ 306. 864 21. 309 78.04P 15. 45b 0.3782 6974. 17"
Tl 489. 0ub 310. 062> 21. 60% 79.18% 16. 60" 0. 407¢ 7442, 320
v 512.0% 325. 484 21.032 78. 962 18.272 0.307" 7120. 454>
T3 481.0bc 305. 394b 20. 904b 77. 57" 10.87¢ 0.4112 6954. 55P
T4 503, 530 293, 86" 20. 08" 77.10¢ 11. 82¢ 0.316" 6789. 00"

2.6 EFRTEMREREXESN

A TR M B 3R 5 A SR 23 T 4
RN 4 Fros. SR BV i 55 W R R IR
FHSE. o, P SR PR B IR (r =

0.83,r=0.82) , GFFRIE, TR MR H 22 55
TEARSE. Tl W AE — 5 Vi B A, R o R A D o 3 ]
ISR RSP O W\ 0 )R O R P S )
ALAE Y AR RIRROE LU A Sk 3% (r = 0. 93)
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Tab.4 Relationship between yield and its yield

components
SES n my Ly R, R/C Cy
my 0.26
L -0.44 0.57
R 0.29 0. 67 0.61
R/C 0.18 0. 81 0.62 0.93 **
Cg -0.67 -0.16 0.60 -0.14 -0.25
Y 0.05 0.54 0.83% 0.82% 0.66  0.41

TE: #, w0 KOREFIHAE P <0.05 fl P <0.01 KFTFHAGIT¥

g

X
LB U o B i — 2B BE T TR RLE (n) |
TR (m, ) FER (L) 3 MR S5 (Y) 19w
FHRRR GRS, ERATH, TR 57 it
SR DG, 3 WY 3 2 B AR TR0 5T & AT 3 A 4
T OFPRLE R S i R IR AR DG, R A
R RABVIRR. WA B B R X
SRR 1 2 M R R T R A R R
WO R, L T P i i AR PR A
Y= -7 848.81 +9.95n - 11. 70m, +650. 56L .
(3)
FHEMZICHEREI R =0.999 9, ZICkE &
R =0.999 7, F=1215.08. 8 n,m, L. 5Y
AL B I RAE A C R, Hon,my L5 Y 4R
[ R Bk 2] B E K. ZItkE R R =
0.999 7, Ui 1 99. 97% &y n,m, L, 3% 3
P RS R e 1, ) A B 28 X ™ A 0 52 A
0.03%. W5 45 R RM, AT LLHIZ [B1E 5 ok 1l
FARBY LT
R5 FEFENRERREXEESN

Tab.5 Partial correlation coefficient of yield components

LIES S [LEES tfl P
r(Y,n) 0.999 6 33.444 7 <0.01
r(Y,my) -0.998 7 19.382 1 <0.01
r(Y,L) 0.999 8 50. 401 5 <0.01
A) ‘
3 3t i

FET R R, VR T 2O 3%
KA LR K. R, B 0 5 44 50, 88 ey e S %
PEIERE ST, 4R A HUK 2 B AL A TR, A
FERW, Bl - 5 08 G % 1 e B L B R, 3
FBE R R G R, LIRS
PEAHLER (DOC) (I 51 2k A L Bl 2 ARG, ¢ FH 35

IR RE F7 W @Rt ' SAMPIETRO %51 BF 5%
FEW], RN — G B A0 AR RS R e AR AR
W LR IS BE R T 2 A W AR K, AR
PEE LR AP AR S WRFE 4 R R, I A
P A 5 g JEURE R T B 1 2 R 4 % RE B 4 v
T HERKAE ), AR B L RN 0. 48% R4 5% il
PN YR 18. 8% . AT F 45 R W, 1 43
HEIEESE 1 ~9 o/kg I, BER MR A F K E IR E
KR e F AT B ILIR T 6 o/kg I, 42
A KR S R AR AR i T 6 o/
kg I, X 25 6 oK AR K B 6 1 P59 77 B MR
FRIFEERFY bR TR KX B E
KPR TR KT 99.97% , x5 ML
LR —K.

4% B

1) 78 EREFRERK BB, B 15 M e 0 L
PR, b T O S B A TE AR AR K
MBI R B R T 3 g/kg I, X4 R AR T4
T BBUWE AR, & R T IR i
i - S0 T St P 38 o 2 3 . A b A
0, A P it TG i S AR R 4 2 R L Y
SN2 R A et X

2) - HERE i — 2 B R R AR I N oK
FERIEL, ARG LL, 38 = VR 7 . 250 P e 38 it
R 1 g/kg B, BERRUE BCEEY) P R R S AE
Yok -t

3) i R RCE R ST R R K
[1999. 97 % 2 B FFRLEL T-hE o it A 3 S 2
RYGEN) B R LRI 7 BRI ACA 0.03% . 7~
HOSEK HFERALE 0.05 K F R IFHSE, e
FIAREE A L 28 2 1) 7E 0. 01 7K R 2 1E A
PR SR S Y h GOE Y ST AT R S e S e i
L R EE A 115 R RV A T AR ORI 4

PR
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