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Effects of Combined Application of Organic and Inorganic Fertilizers on
Rice Growth and Agronomic Efficiency in Saline Soil
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Abstract: Aiming at the salinity stress problems in rice root growth in the paddy soil of coastal saline-alkali
soil, and the consequent low nutrients use efficiency, afield experiment was conducted to study the effects of
combined application of organic and phosphate fertilizers on root growth in different growth stages, yield and
nutrients use efficiency of rice in coastal saline soil. The experiment had two factors, including three carbon
levels: (1) CO, no carbon; (2) Cl: low carbon, 450 kg/hm?*; (3) C2: high carbon, 900 kg/hm?, and three
phosphate fertilization (P) levels: (1) PO: no P; (2) P1: low P, P,0O;64 kg/hm?*; (3) P2: high P, P,0;128
kg/hm’.Results showed that the total root surface area of T5 treated with low carbon and low P was
significantly higher than those of high carbon and low phosphorus treatments (T7) and high carbon and high
phosphorus treatments (T8), which increased by 25.2% and 30.2% . respectively. The total root volumes of
low carbon treatments (T5, T6) were significantly higher than that of high carbon treatment in the harvest
stage of rice. The rice yield and biomass of T5 were 10 245 and 9 550 kg/hm?®, respectively, and higher than
others treatments. High seed setting rate was the reason for the highest yield of rice treated with low carbon
and low P (T5) treatment. P accumulation of rice in low carbon and low P (T5) treatment was significantly
higher than those in T6, T7 and T8 treatments, which were higher than 13.9%, 27.8% and 31.2%.,
respectively. The fertilizer contribution rate (FCR) and agronomic efficiency (AE) of P fertilizer under T5
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treatment were significantly higher than others treatments. The partial fertilizer productivity (PFP) P fertilizer was

significantly higher at low P input than that of high P input. In conclusion, compared with only inorganic fertilizer,

combined application of organic fertilizer with P fertilizer could significantly promote rice root growth, increase rice

yield and agronomic efficiency of P fertilizer in coastal saline soil. Low carbon and low P (T5, C450 kg/hm?

and P,O; 64 kg/hm?®) treatment was the most favorable for rice root growth in coastal saline soil.

Keywords: saline-alkali soil; phosphorus; nutrient use efficiency; partial fertilizer productivity (PFP)
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T6 77.04+4.3b 51.342.2a 19.9£2.4b 4.620.5cd 23.64+1.2a 103.0+5.2¢

T7 74.54+2.7b 52.3+2.3a 17.7£1.6bc 6.0Ef1.1a 21.2+1.3ab 124.3£7.4b

T8 73.0£3.5b 51.241.3a 17.3+t1.4c 4.940.3cd 20.541.8¢ 111.6£2.9bc

27 BAHNEHBEEXKERESTHAENZIE
MF 6 AT LI H LTS AbHE A i AL 51 k% e e -
T T HAB AT, e T6 AbFRIR R 19.3%, H T7 4B
PEE 32.5%0 . MBENE AR % F H R E ., T5 MR
% f e, e T6,T7.7T8 4b ¥4 71 @ 3 #2 5 19.5,
9.4,23.5 kg/kg., FALFEE N f1 K, O MR A4 =71
WEME2ZER P, O WA J) T5.T6 fifm . H b3
BT A 3, HO VR T3 Ak B, AT AR B 4% A B D

A 7E T R 3 T AR AR R A 7 Ty, EL TR IR AR
WL 25 1 T P Os M 2 7= 0 B s TE R B 45 1 T
P, Os 2 7= o i v 25 5 eI 2 T A
A HLIE O 45 P, O i A 77 71 1 2 T, ol WA AL
NE I $E A A I F 52 TH I 0 e A 7= 1. Bk L F
A ML TG HLAE B il X B I 57 R % L B I A 22 50 R )
i A= 7= 3 ¥ 2 T I IR A 3 CTS) 1Y
F MRS T6,T7.T8 kb FHAR L2 T+ B 3%,

x6 BAHLHIEEEXNAKEESFHEERNZN
b g T e B AR 22 OR / A= H1/ (kg « kg™ 1)
TRk % (kg - kg ») N P,0O; K,O

T1 — — — — —

T2 — — 36.343.7a — 35.6+3.5a

T3 4.24+0.7e 5.6+1.0d 37.9+3.4a 133.1+9.2b 37.2+3.8a

T4 8.84+1.2d 6.1+1.2d 39.84+3.6a 69.94+7.5¢ 39.1+4.1a

T5 20.4+2.7a 32.6+t3.4a 45.5+5.9a 160.14+9.8a 44,7+5.2a

T6 17.1+1.7b 13.1+1.7¢ 43.7+5.9a 76.9+8.7¢ 43.0+5.2a

T7 15.4+1.2b 23.2+2.1b 42.9+5.4a 150.7+9.0a 42.1+5.2a

T8 12.5+1.2¢ 9.1+1.2d 41.5+5.2a 72.9+7.8¢c 40.7+5.2a
3 it T LI — 5 B BE 1 AT AR FE AR 2 1 2 4 L EL HL A
3.1 ENENERERREHREEABRERSN  AOTNRIE R R A UL fe i

21 S0 AR 7 HG 2R K T L R R A i

HRFAE R K R R o B9 B AR R AR
T BURITAR M BRUFE K e 2K TR 20 05 1S 3 4% A2 e
PR FIE o B B i 2R 5 MR R IR 25 36 % )
KA, RIFIIRRIE 2K &7 kel . 4K AE %
PRl r 30 I L FL A 52 B 40 ) 64 AR AR AR L IR K
e P AR 28 A AR B0 Xof 8 Bt /K A g 7 L L, A
PLAE & A 2 F ik & 9 5. A HE T JCHLIE . B B fie 2t
IR A R g A . AT KW, o

,—‘—»[15:

?1\-‘

il 7E - VR AL AR ZR 43 A0 BE i, 42 = K R AR R T T
AHESE R L B oy BERH AN 2R B L 7R AR I A5 1 T
Fc it A HLAE B 7K R AR 2R B AR G L R T AR L R R R
FE T A P A AL B, 3 5 0N BCAED ) T 5T
Hl, T5.T6 AbH SR AR MR EF N
SR p e, 3 B OT7. TS AR B SR K | gk
AR LR A FRUAE 8 A AR 0 P ) R o B8 1
B, JREATRER (DAL T EH LM EILEY

HE xE :
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PRt N

X AR ZR L AR F A 45 SR 0 (2) 0t A BILAE 2 18 n +
BPRMER N A X MR SR HIEP MY S A
FIFAEFE AR R AR, IE SR AR R g 0 [l 45 8
AT MK AER R 2B FEe, A PLE
THZMIE S R R KRR R AR K EAR
RIS, K R I, TS5, T6,T7, T8 b H A AR &
SARK R EST T2.T3.T4, 3 H T5.T6 A HH AR
AEABBEST T7.T8 408, Al W, KR4
MU A F TR AR R 2R K. it A LIS e % i
HEKREAR 2R B4R K, P T Ab 3 0 T H At 4% b 28
XK FEAR 22 1 AR K e A R HOK R AR 2R ) B AR L
R AR RER R AR D,

32 BHENREBRENESEFEMKEEERES

Wz W&z 71 FA B 2 i)

A2 S K 09 BTG AL A e g % K A e
FF7 43 R 5 i 1 R s 5T (B X TR [A] B L
()7 AILAE 5 TCAILAE X £ 56l ks 7K A 7= B ) 5% T fef A 4t
B, AR, 5 5o JCHUIE ARt A HLIE S
HLAE e it B 18 5 35 1 K e 7= 35 |
59—, A VLICHLIE BC G AE 4% W 2 K RS AR F AT
1R SR 877 4 1 5 SR AR 2 A A8 T R 45 S 8 B 1
HET A KR = s 3G, FEAE I, T5 A3 A A 2L
FEBIORN 28 SR 3 Sy f v HLZ5 90K 3 = T A S0
by #5 A0 B, 7 FA RO B 45 S AR R W 3 TE AR DG
(XD, HSarAPHIRE R -8, T5 AH
Br. b T1. T2, T3.T4.T6,T7. T8 Ab B =i 4 38 fin
121.0%,25.6%6,20.2% ,14.5%,4.1%,6.2 % F1 9.8 %, W]
T, 365 A ATLAE 5 8 T it P 4 7 AR

A ALTCHLAC Bt 3 n T M B NLPLUK R
FUERLERCOKR T, N B R T5 48 e i, ik
82.16 kg/hm*, H f 35 & T HAth A 3 5 76 e it A PLIE
FALFE(T5.T6.T7. T8 H, T5 kb FH L T6.T7 1 T8
AEERAY N o 4R 6.8%0,10.3% Fl 12.6 % 5 #¢
ROk T, 8 AR R A MUIE S B & TN R
HLAC AL B, T5 AbBE Y P 76 REOK b i) B 2 1 3
T T7 27.8% ., HEKMERF . K MR ERE T5 Nk
# .35 149.1 kg/hm? . 3E A4 HLAE 8 AC B it 6E 0% 18
KRG M AR IR A B, BB RO A PR A B

A B B CEE A LB X E 8 5 T o
R 72 A HUAE A + 5805 mT 34 m A BT & & A
BILJTE ] ek 20 T ML 1) [ 02 a8 T MLl 1 7 i
UEAh A LIRS TEHUIE B i A A F E R E A s
Bam, HEA FRge et [+ 5 p a0 5 AU B —
FE Y IE AR OE, 5 BOR HLIE A S A5 4 1 3R 4y
TR P %6 0 3 186, o T M L IR A AL R .
Ah 5 A HLICHLIE BCiE A Eb L BR 5 55 5] B AT 9 & 3
Bk it P A AILAC T 8 i K R b B A T R R
KA B B R X R ER A UL S, 7
AR FE |45t e 98 R Wl LB A 53R o A PLT
i, JUHOR A AR T A 2 WU T e

A 5E FE 0 L St AL A AR B (T2, T3, T4) 1B AT
DR T AR 2% AR AR 3R I R A L 3X T BE R
T A b 0 9 2R 1 [ R RE )R 5 . S BB A DA K
THAR P A A RS RS R AR A
BLICHIL L 1t J5 7 08 w8 1 i A A 56 1 i 1 1) %,
PP AT s AP B8 A0 3 CT5) X 42 i W8 JIE 19 T3 R 238 R 4R 2 3L
RYR A, B3k 20.4%,32.6 kg/kg, AREH,
A HLICHLBC i 7T $2 = B o7 Bk R L A S AOR, X 5 T
NS R —, BEAh, A AL A NUK, O 19 i
HIFLNLK, O Mz rs e g2 5. X PO, i
FH /D S8 5 0 A A ™ 00 W 3 v e FH 22 0 9 1 O 2
71, 2 BB IE 5k o it FH O 0 4 i KRR D 2B T )
17 23 0 e A 7= JI BEAIG . Bl AEARG e FH 4% 10 T, B it
A LA X T34 7= 8O0 e A i R AE L AL R
AR, AFSE R R T DR A S NP
K78 KR A A 1 52 050 4 T R 52 Tl 7 i RO A, AR
WFF v, 50 IR AR L L W A0 S 3 4 s T KRS R E TR AL
B A B, 5 A T LB AR EL L A AL TE B it
ER T OREOK P A B R BB R DL TS A B
hE. K RESKEHEETHA EREED
T, SkAmHEEC RS R K., HREE
BB 0 K B AR TE KRR RS AT b, S IR T
AR R R K L 2 Wit IR T S e K RS BN R T
FW N, SRR MR S5 B e R Ok th G 8
I it ML S5 45 28 B Y B v E R P K v ) AR Ak
BN K

x7T KBREEES. FEANEZRTENHEXE

ity MAREK MR m A SRR LER & T e FEHE
SR 1 0.805~ 0.890" 0.717*~ 0.612" " 0.801°~
SR E AR 1 0.817"" 0.693°~ 0.797" " 0.843""
SRR 1 0.750" * 0.728" " 0.813" "
A FEAR 1 0.617"" 0.773" "
Zhui R 1 0.803" "
7t 1

T ox FORTE 0.05 /K EREMK; » * FRIRTE 0.01 KF BB EMK.,
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4 g

(D ARIAA HLICHLECTHE AT LS e i £ 5 7K A8

L T [10] Hoph, OFIR PN 4, 4. 3% B AL REA A R 2 3

Skt e i e b BRI 2 7 w2 (T 1 P Rk B 2%, 2011, 39 (7))
R LB A HLAE 1 000 kg/hm?, B (P, O;) 64 kg/ 690-692.
hm? it & it F 5 X 7K R AR R 0 AR G L AR 2% 1 AL [11] B /NS R L 26 0] = R 26 0 & /N 22
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