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Effects of combined application of organic with inorganic
fertilizers on farmland productivity and carbon pool
in saline-alkali soil of Jiangsu Province
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Abstract ; [ Objectives ] Combined application of organic with inorganic fertilizers technology is the main effective soil improvement way
in mild saline-alkali land. The objective of this paper was to investigate the effects of different organic fertilizers partial substitution for
chemical nitrogen( N) fertilizer on crop yield and soil carbon pool in maize cropping system,and find out the best ratio of organic
fertilizer substitution to increase crop yield and improve carbon sequestration efficiency in farmland under smashing ridge tillage.
[ Methods ] Field experiments on replacing nitrogen fertilizer with different proportions of organic fertilizer under the principle of equal
nitrogen input in maize cultivation under the powder ridge cultivation mode were designed. Five treatments with local nitrogen fertilizer
application as the control ( CK), organic fertilizer substituted the whole chemical N fertilizer ( CT100), 75% organic fertilizer
substitution for chemical N fertilizer( CT75) ,50% organic fertilizer substitution for chemical N fertilizer( CT50) ,25% organic fertilizer

substitution for chemical N fertilizer ( CT25) were formed. The measurement of maize agricultural productivity and soil carbon pool were
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determined. [ Results ] Compared with the full application of nitrogen fertilizer, when the proportion of organic fertilizer replacing
chemical fertilizer was 25% —50% , the maize grain yield increased by 8.74% —11.21%. Especially 25% organic fertilizer replaced
nitrogen fertilizer,the photosynthetic rate( P, ) ,stomatal conductance( G, ) ,transpiration rate( 7, ) ,and intercellular CO, concentration
(C,) of maize significantly increased. The soil total nitrogen(TN) ,total phosphorus(TP) ,total potassium(TK) ,as well as contents of
available N,P K all significantly increased. When the organic substitution ratio increased to more than 50% ,there was no significant
change in maize yield and soil nutrients compared with pure nitrogen fertilizer. Compared with pure nitrogen fertilizer, soil carbon
storage increased by 9.47%—14.61% when the replacement ratio of organic fertilizer was 25%—75% ,which was mainly dependent on
the significant increase of soil organic carbon content and bulk density. There was a significant correlation between soil organic carbon
content and maize yield. [ Conclusions ] Partial substitution of 25%—50% nitrogen fertilizer with organic fertilizer under smashing ridge
tillage could significantly improve soil physical and chemical properties,increase soil carbon storage,and increase maize yield, which
could be used as a recommended fertilization technique for maize cultivation in coastal dryland areas of Jiangsu Province.

Keywords : organic fertilizer ;replacement ratio ; yield ;soil carbon pool ;smashing ridge tillage
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Table 1 Accumulation of aboveground dry matter in organic-inorganic combination

application treatments at maize growth stage g

FEF5 Ttem AbPE Treatment P Jointing stage Z4 T Boot stage Y] Maturation stage
CK 20.00+1.15° 43.33+0.88° 46.33+1.45"
ZETE CT25 21.33+0.67° 63.00+2.31° 61.67+2.73%
Stem dry CT50 14.67+2.16" 65.00+1.00° 54.00+2.08%
weight CT75 13.00+2.00" 51.33+2.33% 69.67+9.24°
CT100 10.67+1.20" 54.33+2.33" 58.00+0.58
CK 12.00+0.57% 24.33+1.45" 27.33+1.20°
i CT25 15.00£1.53° 30.33+1.76° 23.67+1.86°
Leaf dry CT50 14.67+0.88° 26.67+0.88% 24.67£2.33°
weight CT75 14.00+1.00° 25.67+1.20" 23.67+0.33°
CT100 10.33+0.33" 24.66+0.67" 25.00+1.53°
CK 26.00+2.65% 110.33+3.28"
T E CT25 27.33+2.33% 116.67+1.20*
Panicle dry CT50 19.33+0.88¢ 114.00+1.00
weight CT75 31.00+0.58° 91.33£1.45°

CT100 21.33+0.88" 78.00+2.00¢
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3R 1 Table 1 continued g

FEAR TItem AL H Treatment 11 Jointing stage Z 78] Boot stage JRAH] Maturation stage
CK 31.67+1.20% 93.67+3.76° 184.13+1.68°
BTHE CT25 36.33+1.56" 120.67+6.12* 201.79+4.80*
Total dry CT50 29.33+2.85% 111.00£2.00* 192.67£2.60"
weight CT75 27.00+3.06" 108.00+2.65% 176.88+2.97¢
CT100 21.33+1.45° 100.33+2.73" 160.87+0.71°

T« [ 9 B o A ) 3 1 2 AR [ A B 2 i) 22 e W 35 ( P<0.05) o CKC: BT AL B ; CT25 :25% A7 HLAL +75% AL AL 3 ; CT50.: 50% A7
B +50% S ALAETH ; CT75:75% 1 HLAL +25% 2 NEAL T ; CT100 . A7 HLIL A R AR AU AR, R
Note : Different lowercase letters in a column indicate significant differences among treatments at 0.05 level. CK: Local nitrogen fertilizer application
as the control; CT25: Organic fertilizer substituted 25% of chemical N fertilizer treatment; CT50: Organic fertilizer substituted 50% of
chemical N fertilizer treatment; CT75; Organic fertilizer substituted 75% of chemical N fertilizer treatment; CT100: Organic fertilizer

substituted the whole chemical N fertilizer treatment. The same as follows.
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Fig. 1 Effect of different treatments

on maize grain yield
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Different small letters mean significant difference in different treatments at 0.05 level in the same stage. The same as follows.
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CT100 7E42 0] M T AREL CK & 3G N 5.88% , HoA A HUE AR AL FI TG b 3 25 55, (H 25 2 4 R Ak 3 - T AR
B LB, o e R B e

2.2.3 REEEIENR  HE 3 AL SO EORM GG AR B bR 22 R B, P CT25 AL S
HAR(P,) B CK WG, BE0E A 23.23% , HAAT L ICHLIE B it b B 2% 50K 4 2 ; CT25 ,CT50, CT75 Ab 3
M B ZE R R (T) B8 CK 34 0 35 10 m , B W& 43 510k 16.35% . 16.11% .19.08% , CT100 4bFE 4 CK 3
FEAIR T 38.52% ; A HLIE B L B 7E 25% ~T75% ), AL T BE(G,) AR CO, MREE(C,) % CK &5,
AHUNE A AL B R

36 9r
LI g LA I S T
o 30T c 1 b
T4 i 6F
£ E st
> 18 - 3 4l c
£ g
ERHE EREL
o 6l o %,
0 L L L L J 0 L L L L J
CK CT25 CTS0 CT75 CT100 CK CT25 CT50 CT75 CT100
800 a 360 a a a
700 a —E 3000 b —=— = —E
% | b ~ 3
2 600 T .
e s00F S g 2401
= 400 F T 180
g L d
£ 30 2 0l
= 200 )
&) L
100 - 60
0 L L L L J O L L L L J
CK CT25 CT50 CT75 CT100 CK CT25 CT50 CT75 CT100
Kb FH Treatment Kb PR Treatment

B3 FREALEIERMFEEEENFN
Fig. 3 Effects of different treatments on the photosynthetic physiology of maize leaves
P, : 64 # % The photosynthetic rate; G, : X fL 5 Stomatal conductance; T, : 3% # R Transpiration
rate ; C; ; ffif&] CO, ¥ JEE Intercellular CO, concentration. F [i] The same as follows.

2.3 ANEHERETEXTERS RBRESK

231 TEFHTWL A 4 A[HT25,CT50 AP+ IR & 25 CK 45 B 14 m 17.15% .13.85%,
CT75.CT100 AbEEMI%E CK 43 BIFEAR 3.95% .0.41% , {H 3 A 35 B B K OF ; 25 B AR A B+ 38 4l 1 A0 1k
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5, CT75 AbFRN4S CK & REAIK 7.61% ; sl Fs s o AR fu ke 34 b — 35, A WUIB Lt 7 25% ~
75 % I - JE S SR RO B P CK BB I 0, B iR 3 B AE 8.55% ~20.17% .8.88% ~ 12.26% , CT100
Ab BRSO 2 T CK AR 1.20% , sEALCER & f W4 CK 39N 1.76% , (B IARA 3 1 27K
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CT50,CT75 438+ HEA LRI CK 1M, Y08 73518 5.76% .6.78% , )45 CT25 A H - A HLaRHL CK
AN 2.13% B2 533 8% ; €125, CT50, CT75 AbFR + 3 78 4% CK ¥ 5 3 1 hn, 34 0 4 3k 7.15%
7.70% .4.67% ,CT100 ZbF 5 CK #H ML TG B % 25 5 ; CT25 . CT50 ., CT75 AbFE 4 HEmR At 50 CK i & 34 m ,
H CT50 Ha MK, i5 %) 13.35% ,CT75,CT25 A PRI 45340 11.01% .9.47% , CT100 4b 3 L ek fifi i 5 CK
WA 3.78% ,fH 25 R IF AR .38 CT25 .CT50,CT75 AL PRI Y [EHf , CT100 F1 CK Ab 30U 22 B 1 7 Bk



F2M AR, A5 < A HLICH AL Bt Xeh {75 5 Vi Bk T A= 7 1 s 42 ) 5 il 279

14r 140 -
| 2 a ~ . a
2210t g 100 d
2 2 08¢ 5 £ sof
® =04l ¥ < 40t
€ o2t % 0l
O | | | | J 0 | | | | J
CK CT25 CT50 CT75 CT100 CK CT25 CT50 CT75 CT100
Py ooa a b ~ 7 aa
—~ 10FT ] 1 s 601 = = b
"en = | C —=— C
Y E 08F 2 g 0 ]
on O Q
= £ = £ 40r
i § 061 IE 3 4l
&1 e Sy
: =
02t 2 o
0.0 | | | | J 0 | | | | J
CK CT25 CT50 CT75 CT100 CK CT25 CT50 CT75 CT100
- a _
IR S S o 2w b
_‘/c\l) 15 ] ..&O 120 - c —=
= L o =
w5 EE of
= g = g
i 3 91 EEH 8
QY T 60 -
%; = 6 B <
<H 3L & 30 -
)
() Il Il Il Il J 0 Il Il Il Il J
CK CT25 CT50 CT75 CT100 CK CT25 CT50 CT75 CTI100
AP Treatment AbF Treatment

4 R4 IERS L IR AL 1 B R 00
Fig. 4 Effects of different treatments on soil physicochemical properties
TN 4% Total nitrogen ; TP ; 4% Total phosphorus; TK : 2= Total potassium; AN ; Bfif & Alkali-hydro nitrogen ; AP ;i
S Available phosphorus; AK ; #Z(4F Available potassium. T [fi] The same as follows.
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Fig. 5 Effects of different treatments on soil organic carbon
SOC : HHEA MUK Soil organic carbon; BD : 3% Soil bulk density ;SOCS: + 3k i Soil carbon storage; dSOC ;
335 %25 b it Changes in soil carbon storage. T[] The same as follows.
2.4 ANEHEERE T ER=EMERENIBIRER TS
M IR RSSO BRIAHICOCR (] 6) KA, FoRMRm ML HEIER  SPAD {45 A4 BAE R
AN S A B HAT AR OO, B UMD A BRAR S b 35 SR OC , AT ALk B ALl | A A
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R TEATSC R 5 e i G RA R ARG

— 1.0
1 Dry matter
/3= Height | 0.089 sk * sk * sk sk ok #
10.8
2241 Diameter | -0.28 | -0.27
-1 Leaf area | -0.65 | -0.65| 0.25 ok * sk % * 106
SPAD{{ SPAD value | 0.82 | 0.36 | -0.39| -0.75
"N 104
A% TN | 0.086 | 0.51 | -0.37| -0.29| 0.16
2BETP | 031 | 057 | -0.53| -0.64| 0.65 | 0.51
10.2
A TK | -0.28 [ 0.37 | -0.18| 0.12 | -0.25 [ -0.10| -0.25
A AN [0.0079] 0.79 | —0.42| —0.45| 0.14 | 0.43 | 0.28 | 0.66 * s | s | e | sk 10
A AP | 0.53 | 047 | 0.18 | —0.71] 0.53 | -0.12| 0.23 [ -0.15| 0.21
. -0.2
A AK | -0.38| —0.53| 0.78 | 0.51 [ -0.48| —0.79| -0.70|-0.045| -0.57 | 0.041 o * sk o
FHLEE SOC | 0.086 [-0.036| 0.34 [ -0.21| 0.15 | 021 0.16 [ -0.64| —0.47| 0.53 | 0.37 04
AR P, |-0.079 -0.87| 055 | 052 | —0.27| -0.50| -0.46| -0.60 | —0.94| -0.18 | 0.68 | 0.39
HBEHE T, | -0.23 | -0.77| 046 | 0.54 | 036 | -0.31| -0.30| -0.63| -0.93| -0.32 [ 0.57 | 0.50 | 0.90 sk | sk 1-0.6
SR G, | -0.27| -0.68| 0.58 | 0.47 | —0.33| -0.45| -0.31| -0.65| -0.86|-0.099| 0.71 | 0.64 | 0.87 | 0.92
N ; -0.8
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Fig. 6 Correlation analysis of various indicators
* P<0.05, ** P<0.01, *** P<0.001.
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