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Table 1 Physical and chemical properties of paddy soils under different long—term fertilizer treatments

A HLI £ LA = AR gl A
i1 "R i 7 X2 R MoF X
K i b 2 = - Readily
oM Total N Alkalytic N Total P Available P Total K
Long—term fertilizer treatments » . . » » . available K
(gke™) (gke™) (mgke™) (gke™) (mgkg™) (gke™) .
(mg kg™ )
CK 33.14 2.29 115.5 0.51 3.80 13.7 86.5
NPK 36.02 2.46 119.7 1.08 23.65 14.0 105.0
NPKS 38.55 3.02 136.6 1.16 24.35 14.1 136.5

1) CK: AJHEfEATHCEL No fertilizer application; NPK: JiZ&B#LAE N, P and K fertilizer application; NPKS: ZmHE LI
BOi RS BN, P and K fertilizer plus rice straw. FIa] The same below

BRI S TR (%) =T A= B/ FH4E B B NPKAL B4y H M 72 6.5% . 6.4% F
24 25 it AE A B P x 100% 5 6.5%, KB EKTF (p<0.01) . HELRE
AERLDTHERR (% ) = (42 I AL B = 5 — 24

87 —-—CK -a-NPK -«-NPKS

FATEAC AL B ) /25 2 AL AL B x 100% ER N

HAR A 38 % 5B R Microsoft Excel 20031 w3 |
DPS 7.5%40h A A AFEA T o b

=55

b 22
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2.1  KEIFEHE AR AL T 3 7k RS E 2 B B2 01981 19IS6 19I91 19196 2OIOI 20IO6 2(;11 201I6
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AR R R Ok R, 334F ] LR CK Ak B 7 g
B AE BRI R B G R (MR
J7: y=-0.031 7x+3.270 5, R’=0.240") , NPK 5%
A 0N PKCS &b B 7R 7 ki 3 0 4 0 9 5 £ z
R % 334 [ WA CA 3 7= o 5 9045 £ 39 =

ARAEAS B, T NPKFINPKS &b FH i A 7= 1 Bl i 56 Qosi 1986 1991 1996 2001 2006 2011 2016
A A o S G 2 s e C Rl Oy AR i
y=0.041 8x +5.041 7, R*=0.256 2""; y=0.045 4x

, . ~18r +CK  -=NPK -~NPKS

+5.348 3, R°=0.272 9" ) . 334-CK. NPKHINPKS E 15
Jb FEAR 734 S 7 B R A B S04 (R4 s A R mﬁﬂ%u% W
E%‘o Eé_g 9

334 (A BT AT 4F 9y NPKFINPK S Ab 35 1) LR L 1 ii 6 \W W
B B AT B B % 8 T CKAR B (p<0.01) 23t
NPKﬂlNPKSAL#IE33¢¥i@FE%m$&i%j%$le - 01981 1986 1991 1996 22)01 2006 2011 2016

R oS = YA =11 P70 S
*ﬂfﬁ/mfgmﬁﬁU&CKﬂ‘ﬂi}aFZIOO.?%\ 67.0%F BIL A T A B RS = Bl A R 5 11
81.9%, NPKS@}E%ﬁU@CK%Eﬁifﬁll?’S%\ Fig 1 Changes in rice yield with the experiment going on in
77.7%F193.7% ., NPKSALbPRI3AE-H) R ARG . B AF relation to treatment
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Fig 3 Effects of long—term fertilization on rice yield and BSP rice yield
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G
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Fig4 Effects of long—term fertilization on contribution rate of basic soil productivity and contribution rate of fertilizer to rice yield
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JEREBTER R () B 8 (x)
PR R (p<0.01) FEAL, FIHNFERy=
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Hiu AT DAREAR AKCRE 7t % HERE A A0, DA T 35 244
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T, (AT LAl g A R T A AT DA kR AT I
o, PR RHR AR
25 WEEHEMBANTEZWMESR

FE AR I T L SR A O i g R R i b )
TR A SCE i (F2) R, LIRS
DUBR R SR S R e . b, 4

SRl SRR S R IEA AL e AT
AAR DG PR IR B 5 K (p<0.01) , 5hiE4e
S LN TV (2 I S €7l R PSS TE /S
F (p<0.05) o RUILHEAPL, 2% dH4
SRR L LA ) 09 EE SR T, R
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Table 2 Experiential regression models between contribution rate of basic soil productivity and soil nutrient factors

TS T AR PG 5
Soil nutrient factors Fitting model Significance testing

HHLFE OM ¥ =0.326 7x + 22.066 R*=0.804"

2% Total N ¥ =0.045x + 0.683 1 R*=0.767"

Bl & Alkalytic N y =1.305 5x + 68.661 R*=0.753"

2H% Total P » =0.038 3x - 0.705 2 R’ =0.644"

W Available P ¥ = 1.202 8x- 33.677 R’ =0.586

44 Total K ¥ =0.023 8x + 12.926 R’ =0.720"

RN Readily available K ¥y =3.054 4x- 20.031 R*=0.806"

T R RIRTEL %K A VE B3, *FIRAES DK A M B3 Note: ** and * mean significant at the 1% and 5% level,

respectively

WA 0Tt AL B REGE RS 2K Rk 0, T
A HLTCHLAC A e A i F S = VR e ™ 7= B Pl 5
SR EAR S L AR T s xR 2 1 K
e A B e BT R B, NP KAE SN PK AR Fic
Jite 7 ATLAE 7K A 7 e B AN it A 43 51 2 71 60% 175 %
A HLICHLAE B it Y 7K A 7 i B NPK AL 4 A7 iy 42
o ARG ) 45 A 3R B A 6150 1) 334 8] T A
AUy NPKAL B FINPKSAL B () LG | B RS S AR ™
EHHWEESTCKAEH (p<0.01) , WHKHA
T8 A 5t ) 0 S A A It e A ) L2
P 4 R o X 2 ] B Hh K U B A
Jiti A ST AR A FH A R T R AR A AR R L A
FHRE HEA ) T 0008 18 P o AR 22 5% A (L 10 11
H, BB . X —45 R — R R
TR 5 R ST T 5 i P 2 20 45 e O £ M A T R
L A RGER

F A AN ] il A AR 20 A 7 1 A8 Ak A —
BV Z R LM i . TR R
Jit M ASE 3 KR 7 i A b A AR AN (R B F 5T 4
o AWGREERRW, K BIURTAL KR ™ bl 4 R
HOMASAL A K, HINPKALIEAEY) 5= & 5L T ka3,
b I T e A BILES B e T R = e A T e B
G @A L FEARR SR, RS CK b B
7 i B R AR PR N S B R (p<0.01)
NP K 4h B FINPKS &b B B 2 56 4F 4y 34 i A8 16 A
T MR C K B 0 A R Y AR R B
¥, NPKALBEAINPKSAb FH A F 7= e S A% S 3 1

(p<0.01) .

ANt A FR) V0 7 kS 4 38 LAl M g FIR R 9 25
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EFFECT OF LONG-TERM FERTILIZATION ON RICE YIELD AND BASIC SOIL
PRODUCTIVITY IN RED PADDY SOIL UNDER DOUBLE-RICE SYSTEM

Lu Yanhong' > Liao Yulin" > Zhou Xing" ® Nie Jun" *" Xie Jian""? Yang Zengping" *
(1 Soil and Fertilizer Institute of Hunan Province, Changsha 410125, China )

(2 Scientific Observing and Experimental Station of Arable Land Conservation ( Hunan ) , Ministry of Agriculture,
Changsha 410125, China )

(3 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China )

Abstract Improvement of basic soil productivity ( BSP ) is crucial to reduction of fertilizer application
rate and maintenance of stable and high crop yield, while fertilization is a major factor affecting BSP. The
study on effects of long-term fertilization on evolution of BSP is of some important theoretical and practical

significance to guiding soil building and guaranteeing national food security. A long-term fertilization
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experiment coupled with pot experiments was carried out to explore effect of mode of long-term fertilization on
yield of double-cropping rice and BSP and to analyze rice yield and fertilizer contribution rate to rice yield in
relation to BSP. Results show that long-term chemical fertilizers application ( NPK ) or long-term chemical
fertilizers application combined with rice straw ( NPKS ) increased rice yield. Compared with CK, NPK
increased the grain yield of early rice, late rice and annual yield by 100.7%, 67.0% and 81.9% and NPKS
did by 113.8%, 77.7% and 93.7%, respectively. BSP yield of early rice in CK decreased significantly with
the experiment going ( p <0.01 ) . BSP yield of late rice decreased significantly with the experiment going
on in the first nine years ( p<0.01) and afterwards it remained stable. Long-term application of NPK and
NPKS helps improve BSP. In terms of BSP and BSP contribution rate, the three treatments in the experiment
followed an order of NPKS > NPK > CK. Compared with CK, NPK and NPKS increased BSP yield of early
rice by 38.5% and 68.1%, and that of late rice by 25.8% and 49.0%, respectively. Compared with CK plot,
NPK and NPKS plots were 21.4% and 54.9% higher, respectively, in BSP contribution rate to early rice yield
and 12.8% and 22.8% higher, respectively, in BSP contribution rate to early rice yield. Whether fertilizers
were applied or not, yields of both early and late rice crops increased with increasing BSP, while contribution
rate of fertilizers to grain yield decreased significantly with increasing BSP. Soil organic matter, total
nitrogen and readily available potassium are the major factors affecting BSP and soil total phosphorus, total
potassium, alkalytic nitrogen and available phosphorus are also important factors affecting BSP. Long-term
application of NPK with rice straw not only significantly increased rice yield, but also sustained or increased
basic soil productivity ( BSP ) . The findings suggest that combined application of chemical fertilizer with rice
straw is a recommended fertilization practice for sustainable rice cultivation in South China.

Key words Long-term fertilization; Red paddy soil; Rice yield; Basic soil productivity
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