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Effects of long-term fertilization on photosynthetic characteristics
and yield of spring maize in upland red soil

YU Tian-yi', PANG Huan-cheng'" ., LI Yu-yi', WANG Bo-ren’
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;

2. Red Soil Experimental Station, Chinese Academy of Agricultural Sciences, Qiyang 421000, China)

Abstract To study the effects of different fertilization management on net photosynthetic rate of leaf (P,).leaf area
index(LAI) and yield of spring maize (Zea Mays L. ) ,a 19-year long-term fertilization experiment has been conducted in
Red Soil Experimental Station Qiyang. China. The fertilization treatments include no fertilizer (CK) . application of
inorganic fertilizers (NPK) , application of organic fertilizer (OM) and combined application of organic and inorganic
fertilizers (NPKM) . The results indicated that, in comparison with NPK treatment, application of OM fertilization could
increase P, at main development stages of spring maize. And application of OM fertilization also increased LAI,
aboveground biomass. grains per spike, 100-seed weight and harvest index of spring maize, thus increased yield by
333.23% . In comparison with OM treatment, application of NPKM fertilization only improved P, at seedling stage of
spring maize,but did not increased LAI, aboveground biomass and yield significantly. Analysis with soil nutrient status
and average yield from 1991 to 2009, long-term combined application of organic and inorganic fertilizers is a better
fertilization method in this area.
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Table 1 Fertilizer rate with different treatments in whole year kg/hm?
ib JRE ot B R 55 Aoy biiEL

Treatments Urea (N)  Calcium superphosphate(P,Os)  Potassium chloride (K;O) Pig manure (N)

CK 0 0 0 0

NPK 300 120 120 0

OM 0 0 0 300

NPKM 90 120 120 210
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Table 2 Soil nutrient status after fertilization for 19 years
W 5 AHLBT/ (g/kg) A/ (g/ke) AW/ (g/ke) WA/ (mg/kg) B/ (mg/kg) HWHH/ (mg/ke)
A pH Organic Total Total Available Available Available
Treatments
matter nitrogen phosphorus nitrogen phosphorus potassium

CK 5.9 12.69 0.94 0. 46 57.2 3.2 56.6
NPK 4.5 17.15 1.18 0.97 63.8 60.0 219.7
OM 6.8 26. 44 1.54 1. 34 102. 2 29.0 229.7
NPKM 6.3 24. 34 1.48 1.76 98. 2 225.0 310.0
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Fig. 1 Effect of long-term fertilization on net

photosynthetic rate of spring maize leafl
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Fig. 2 Effect of long-term fertilization

on LAI of spring maize
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Fig. 3 Effect of long-term fertilization on aboveground

dry matter accumulation of spring maize
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Table 3 Effect of long-term fertilization on yield and yield components of spring maize

WL AL HHRLHE/g WAk 95 £ 2009 474t /
4 B . ) 19912009 4FF-34 77 &t/ (kg/hm®)
Grains per 100-seed Harvest (kg/hm*)
Treatments ) . Average yield from 1991 to 2009
spike weight index Yield of 2009
CK 54.9 ¢ 14.73 b 0.227 ¢ 185 ¢ 290 ¢
NPK 254.2 b 21. 37 ab 0.402 b 1351 b 3045 b
OM 389.0 a 27.03 a 0.548 a 5853 a 3812 b
NPKM 403.4 a 27.37 a 0.554 a 6 303 a 5141 a
b < I — B MK (L5 B R [N 57 7 A TR E 0. 05 ACF | 2 5% %
Note: Values followed by different letters within same column are significantly different at the 0. 05 probability level.

3 it i

AT R0, A HE A sE 92 R R E D - = A
RS - I Oy, 7E 215 5 | B A HLIE S L
IEL TG HILFES FE 45 it B 40 PR B SRy R g AR
SAETT B RBOEAHRE B K B i T A R &
AR IZ A 3R 2R B R 24 2 it AT B 0 B B
2 Won Bl AP+ 458 pH 4.5, 2 ER L.
LR o 27 2 K I S 40 R T SR b B

T AL B R R e BRI A ) A K Y R R
BT AR BB 45 A AS B R TR L
1] 2004 4E B NPK Ab 9 52 e PR35 & C 4
A T OK B R A I SR R R A4k e 1 o RS 2 i —
A A 00w AR . B A HLAC AT L g
pH PRFFFEVEYI REWS IE W A K YL B N (pH 6. 8)
7 AR e T B A0 A /Y 40 B, BT A7 BILAE BE 6 32 5
TS P AR A SRR R S SR R b
1 DR A R Y R SRR A0 Bl LAY pHL AT X



2

TR L0855 A 010 HE X 2 oK O 5 e R ik Y 5 21

B EKOCA R E R A KR B0 s B AR
19 47 it B 2 I e A AL A Ak B 55 4 HILAE TS AL
JIES C 45t T Ak 38 B 0 O S R R W M 25
AbAEIAB A R R T M2
AbFESEA REME T IR B B K B it A AT b
P RIGER . UoBHAEL 2 bt ALE X+
P B AR B e B B e AR T e Ak
JE B2 9 R A% A R B e A 7 i (EL A 0 Bt R A 2
T R AL AR R KRBT 1 . A
19 45 F RT3 = i vl LLE Bt A7 1 AE 4 2 i
F KR T i AL AR AR HE L (R B E T A AL
JES JC ML A T e Ak 3L, 58 BH Ak BE X F 4 9 1) o e R
Wi AT, I 256 0k B A HLIE JC L AE B
it FH 2R 1% b DR A 1 it S 7 X

YEPI GG By IO T 066 i ARG & 3,
A B — 35 A AR Y ) 1 7 9 % & RiE T 1 RN
A 7T 2 W 5 it A6 B A B S A AL R A3 in
IR =% 3 EDN [LINSE (TGRS ey i
HR W EERG I 1 8 A A2 I A K iy it 1 B
W B R 0 it A R e R e A R OK O A TR R i
T A RS W A O 1Y 6 A R L AR A T AR
P8R MR B o 3K 5 00 e 9 A A SR 4 e — 3K

2 % x #t

(1] FLEARRIBR S K AT, 25 K 0t 0 X 21 358 55 3t 4 4 7 1
H IR S sg [T, N R AE A 2B R, 2004,15(5) : 782-786
[2] AR RG , SO bR AR USR]t A e 52 4t &7 858 44 3R AR

[3]
[4]

(5]

(6]

7]

(8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

AR ML K R 524, 2005,19(1) :97-100., 144
BRI, B E LR S]], £3%,1995.27(6) :281-285
B AR oot i A5 R I N X 5 21 S S G
P )] A S22, 2011.20(2) 1 266-269

K BE e B8 A SR A L A K i T X 5 b 2T SR AR ) R0
PR [T]. AP E 57 5 IR R 243k . 2008, 14(2) :316-321

B AT S 2% 44 M L TR T L S 21 R 0 T IR e JIE R
Aoy [J]. £ 3EE R 2006, 37(3) :434-437
RS R B AR RORTE R R R A MR S e
WA LI a2, 1997,23(3) 1 318-326

i DT o - o0 7 VR N i - O G DO - 4
Fror 5/ W A TE SR LT ] o B AR K AR
2010,15(3) :22-28

Zhang H M, Wang B R, Xu M G, et al. Crop yield and soil
responses to long-term fertilization on a red soil in Southern
Chinal[J7. Pedosphere,2009.19(2) :199-207
BETEUL PG A 55 R IS X 203 pH AR 7 B K
RO VBT IR TR s e [T ). M 3R S IR kL 2 4, 2011, 17
(1):71-78

B A f. £0 IR e K H g i [T 1. A B 4R, 2000, 31 (3D
111-113

Delhaize E,Raye P R. Aluminum toxicity and tolerance in plant
[J7. Plant Physiol,1995,107:315-321

W R PG 5k R H L A b R Sy AR (ML Je st o
B A B E 5 A AL . 2006

Vos J,Putten P E,Birch C J. Effect of nitrogen supply on leaf
appearance, leaf growth, leaf nitrogen economy and
photosynthetic capacity in maize (Zea mays 1.)[J]. Field Crop
Res,2005,93:64-73

X i Vi A B 2 R S AR A R B R OR A R R E R
SR G B (10 B EE R 5OR 2 4 2010, 16 (5) s
1094-1099

WAL E L



