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Abstract

The investigation of soil fertility in the rice fields of Yongxing County, along with the understanding
of fertilizer efficacy and fertilizer utilization rates, can provide a theoretical basis for scientific fer-
tilization practices. A total of 52 paddy samples were collected from Yongxing County, including 23
early rice fields, 22 late rice fields, and 7 medium rice fields. Blank areas and full fertilizer areas
were set up to determine and calculate the nitrogen (N), phosphorus (P), potassium (K) content,
absorption and fertilizer utilization rates of early rice, late rice and medium rice soil, and propose
countermeasures for soil fertilizer cultivation and improvement in rice fields. The results showed
that the average basicyields of early rice, late rice and medium rice were 291.00, 287.80, and 365.50
kg/mu, respectively, of which the blank yield of medium rice was significantly higher than that of
early rice and late rice (P < 0.05). The yields of early rice, late rice and medium rice in the whole
fertilizer area were 408.80, 395.80, and 520.70 kg/mu, respectively, showing the trend of medium
rice > early rice > late rice, with obvious differences (P < 0.05); the dependence rates of early rice,
late rice and medium rice on soil nutrients were 65.20%, 65.60%, 71.00%. The yield of 100 kg of
early rice N:P205:K20 absorption ratio is 1:0.56:1.79, the ratio of late rice is 1:0.53:1.73, and the ratio
of medium rice is 1:0.47:1.71. The comprehensive utilization rate of NPK of early rice, late rice and
medium rice was 66.00%, 70.10%, and 65.10%. Among them, the comprehensive utilization rate of
NPK of early rice and medium rice was significantly lower than that of late rice (P < 0.05). Referring
to the “Research Report on Fertilizer Utilization Rates of China’s Three Major Food Crops”, it shows
that the utilization rates of N, P205 and K20 of rice in China are 41.73%, 12.68%, 52.86%. It can be
seen that the utilization rate of N and P fertilizer for early rice is low, the utilization rate of N, P, and
K fertilizer for late rice is low, and the utilization rate of N and P fertilizer for medium rice is low. In
view of the NPK content, absorption and fertilizer utilization rate of rice field soil in Yongxing
County, this paper puts forward scientific suggestions for soil improvement and fertilizer cultiva-
tion in rice fields.
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3. B/RE S
3.1. fEATEERMH

3.1.1. KEZH~E. 2ERFTEREYHLIRFIHOIREE

1 Nk E 2008~2010 HE/KFE I ARG 2 (/= AR =& AEY IR0 K IF R gt 45 ), 7
T WERE S h g T 3L A~ B 70 %)~ 291.00. 287.80. 365.50 kg/mi, Hd s EBEF ST 2RHY
i FE(P <0.05). HAE. MEAES HRg 4 IR = &4 7 A 408.80. 395.80. 520.70kg/Hi, EHLHFE > FFg >
WiFE S, 2 7R (P <0.05). FA8 . MfES XT38 9% 7 AR A7 243 31l 65.20%- 65.60%- 71.00%,
Hehd g HIEFR S RGAREE T T AR SMREEP < 0.05), ok, B/, MRS R Rt X~ ek
25 (77 B4 I N 40.48%. 37.53%. 42.46%.

Table 1. The basic land power of rice in Yongxing County and the dependence rate of crops on soil nutrients

#= 1 OkHBEKEEEAE. £REXFEREIMNRFIKESR

4b ¥ 25 [ 7% i (Kg/ 1) 4B IX 7= (kg ) AE2E(%)
B 291.00b 408.80b 65.20b
W e 287.80b 395.80c 65.60b
T 365.50a 520.70a 71.00a

3.1.2. 5k BIKIEEY NPK B =&

%2 NARMEEOKFEVEY) NPK MIXT =5, FRE. MERES g N A =50 3y 71.40%. 68.60%.
67.30%, HAREAE N X EEEETHREP < 0.05). B/, MRS FRE P A 825N 86.90%.
91.50%. 83.30%, FHHHEFE P AHXS =& 23 = T RSP < 0.05). FAE. MAEL R K A28 008
87.40%. 91.50%. 78.30%, ZEILMiFE > FAF > dfEmEasy, 2R E(P <0.05).

Table 2. Relative NPK yield of rice crops in Yongxing County
= 2. KSEBEIKFEEY NPK X1~ 8

b3 N AHR ™ 5 (%) P AHXS ™ 5 (%) K AHR = 5 (%)
HA 71.40a 86.90ab 87.40b
Wi fa 68.60ab 90.10a 91.50a
R 67.30b 83.30b 78.30c
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1% 3 KB KRG - 435 o WS B AR R i, RS MRS R ARETE N IX N . P IX P IR
W, KX KR 2AEX N e, A0EX P ficE. 2AEX K BSESTE N X N AR IR I E
ZRAHE, REEDR N Py KA IR RICE 2 F 5N = B2 R R — 80U E%, Rhigfgs Ll
N FIAEGT IR A, P RARDO IR e v, NIRRT IR SO AR R e IR . AH R, ARG IRRB SRR P
X P AHXS IR 433 A 92.05%. 96.78%- 89.88%, JLHIHEAETC P X P AR R e i 3 = T L RE 5 Hh R (P
< 0.05). HFE. BiAESPREE K X K X ICE 4 J) 2 86.23%. 88.26%. 80.69%, HELMiAEL K X
KA IR S B 2 2 = T FE (P < 0.05).

Table 3. Nutrient absorption and relative absorption of rice soil in Yongxing County
= 3. KHBKELERSRNE KBRS E

ENKX  EPXP ELEKKX AEX ApEX P 2EX ENKX FETPXP FEKKX
Qb P N Wk W i K i N IR W A £ K IRk N AH X % K AR

& kg kg & kg & kg kg & kg W E%  IE%  TRKEY%
HE 6.63a 2.18a 12.29a 9.51a 2.35a 14.12a 69.22a 92.05b 86.23a
[ 6.26a 2.09a 11.80a 9.27a 2.16a 13.29a 67.09a 96.78a 88.26a
HRFE 8.21a 2.16a 13.48a 11.78a 2.41a 16.70a 69.69a 89.88b 80.69b

3.3. KM BEKFEELI R NPK FEHTRILE

F A NKMEIKFE NPK 20 Wl s, B8, g5 hAg 100 kg 722 N B cE 75008 2.04. 2.06.
1.77 kg, ZRAHE. UM, FRE. BRE5HHRE 100 kg 75 & P FICE5 508 1.15. 1.09. 0.83 kg,
ZERAHE, BRE. BRES R 100 kg 725 K FIRIKCE S>3 3.66. 3.56. 3.02kg, ZRAHE. FRE
100 kg 7= N. P,0s. Ko0 W& 73510 2.04. 1.15. 3.66 kg, NPK Wit Lbf5iy 1:0.56:1.79, HiFE 100 kg
7 Ny P2Os. KoO W& 73 %4 2.06. 1.09. 3.56 kg, N. P. K Wit bbfsl )y 1:0.53:1.73, 4F 100 kg 7~
2 N, P0s. KO MRS B BAR T BEAE, 20508 1.77. 0.83 Fl 3.02kg, — R LLEI N 1:0.47:1.71,
TR WS R NP2Os: K0 LLfil RS 5 RS PoOs o5 LLRUIR,  BRRS5 RS KO /5 ELH s«

Table 4. NPK nutrient absorption per unit yield of rice in Yongxing County
F 4. KHABIKBRA™E NPK FHREE

Lb 3 N = (kg) P20s IR (kg) K20 IR & (kg) N:P205:K20
LA 2.04a 1.15a 3.66a 1:0.56:1.79
W e 2.06a 1.09a 3.56a 1:0.53:1.73
T 1.77a 0.83a 3.02a 1:0.47:1.71

3.4. K3 BKFE NPK 3 FI =

5 KN EIKRE NPK = FIHZ, BAg. M5 N =08 HZE5 504 30.80%. 31.40%.
32.50%, ZRARE. B, MRS TR P IR F A58 9.50%. 6.10%. 11.20%, HrdifE P 3557
FIF 2R 53 5 THREEP <0.05), BT HR, HERE P #RAFIH RS THRE. 2/, BESTHEK#
SR #5708 52.90%. 35.80%. 65.70%, ZEIHFE > BAE > MRErEs, =595 P <0.05). FiE.
WA 5 TR NPK 254 FH 29 514 66.00%. 70.10%. 65.10%, H:rb 5755 difg NPK 254 F 2R 1) 535
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KT <0.05). S E = KR EEY NIRRT 7S ) B d EKRE N P0s fil K,0 FiIH
AN 41.73%. 12.68%. 52.86%, FILAEH, FAE N. P JEFAHZRMmWE, B N. P. K BRI R
%, R N P AEFH MWL,

Table 5. Nutrient utilization rate of rice NPK in Yongxing County

F 5. KFMBEKFENPK FHF AR

kb3 N FR 2 (%) P 7R FIHI#(%) KFRADFIAR®%)  NPKEZRERIHH (%)
HLFE 30.80a 9.50ab 52.90b 66.00b
Wi fi& 31.40a 6.10b 35.80c 70.10a
g 32.50a 11.20a 65.70a 65.10b
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B TR SRRk, T HG AR08

© WALTTVEA L. RFEAREOEI R B, IR R A

4.2. FEHEIRRSIHBEN

4.2.1. BHRS ZHEEAHA

TERAEIAT b — @ BN R A HLICR G LeE, HLE S LIR A MU IR ST 15 . A HLAETE2r 55 42
AERHRE A EERRRL R B —, (B, WAL, PR Al BRI AN, S ARAL. ARELCL R #4
TR AR . — RIS FHE B AR, P ARmAFE MR, B RS mime ., &
I FH R A PR SR BR s Ry AR, RIAECE NN, B GARE M =R RHR KL,
Sl RREZ MR FIE.
422 BEHHFEPHETLE

RETEAE. . BEL BN, R RPIE M, SCEERPURRE S, (R IER, stk
B (B E IR B B - AR, S S RO PR MR T R IR . S, AEGE KRR
EEMERL, SRR YIS, REAERPURAE S, (RIEWIRARKRE, SR A IR, Bk,
REINEIER S, WInIEREcE, REeRiL, AR TREKBRER; BN L, sk
SR TR FESLEE, NGRS 5. WA A 45 R, A 30550 4 Bk Hh - 35815 000 5 =
ff%, DRI, 7579t AT 3 A5 v S5 4 38 il AE b o e KRR, )= e R AER ST
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4.2.3. PBELIBIERALEW

U H T “ EARBEHAL” RIS S, FR IR IR EOE RGOt 7 p AR s, KD
T R T R P AR o B R DA R A, B DI B A o R e AR g e (L4 AR i e ) RUBE ¢ 541
(GEEEAC o> BEALAEAL)AE A A, BDIEAE 50%. 40 BEAE 40%. FHAE 10%. HHARE(—Z=MEARE) ZAE% 5:3:2 (3
BT SRR AR )R i, EDFEAE 50%. 73 BEAE 30%. FEAL 20%. JKBERE BAER RUIETE 3.5:3:3.5 (FEE:
TEARE: R R )Rt BIJEAE 35%. fE AT 30%. REAE 35%, W% 6.

Table 6. Soil improvement and fertilization plan for rice Fields in Yongxing County
6. kHMEWALRNR, HWEFR

1E¥ F ARt A 43 BE AR = TR it P RERLEb 431
KRG (- FE A FE) FEAE 50% Sy EEAE 40% A 10% 5:4:1
G (—ZEE ) FEAE 50% 4y EEAE 30% AL 20% 5:3:2

5. &g

1) AMEAFEBHELGER, MESHR) T, hREmERES, PR, BRI 7. g5
g IR R AR 2 N 65.20%. 65.60%. 71.00%, % B HE FH K IE /18

2) R, MRS AR N A P2 B2 BN 71.40%. 68.60%- 67.30%, %W FH RUIE I 728 118Kk
FRE. WA S ARG P AR A B4 )N 86.90%. 91.50%. 83.30%, H:HiRE P AHN B EE S TR, £
HIEAESS, Froafem Dl na 2t B MRS T Ag K AR = 2505008 87.40%. 91.50%. 78.30%,
SR > Big > hREmiES, 2RHE, RPDREFEEH G

3) ZM (P E=JIAR BRI R AR Y ) B EAKRE N P.0s fl K0 FH #5518
41.73%- 12.68%. 52.86%, /KMEFEH FAE Ny P JERI A2 MWL, MRS Ny Py K BRI 2 Mm%, FFE N,
P BRI 2 fmf%, 2RIk D EKRE I ALIE T dk— B AuA, TERGHAE =, 3208 “ORZ. JmE. 4 1R
MEALHEAE 7 2 ARG B AR B0 Ak IR s A 39 25kl = BIODR 1o R el g FES ) 2, o ) R e A
WS BEARTER AR P KRR A S P R BT . F R E A VUL SNBSS . & kb FE
M nE . PR AT 454
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