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Effect of combined application of organic and mineral fertilizers on yield,
quality and nitrogen uptake of rice
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Abstract: Controlled release nitrogen fertilizers ( CRNF) are physically prepared from the granules of the field ex-

periments were conducted to investigate the effects of different ratio of organic and mineral fertilizers (organic N ac-

counted for 100% , 70% , 40% , 20% and 0% , respectively) on yield, quality and nitrogen uptake of early rice,

late rice and single-crop rice, under the same application rates of nitrogen. The resulis show that when organic ni-

trogen accounts for 40% , 20% and 40% of the total amount, yields of early rice, late rice and single-crop rice are

highest , which are increased by 8. 5% , 2. 8% and 4. 6% respectively compared with the yields of chemical fertiliz-

er areas. When organic N accounts for 20% to 40% , rice quality is better, while higher proportion of organic N

can result in rice fragile, increase chalk rate and reduce protein content. When organic N accounts for 20% , N up-

take by early rice, late rice and single-crop rice was highest.
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FPFNIRIEE Do B, AR LR BAE &
BN ASRT B R A PLAE AL IR R i R, B
FENEA PR FAALIEA R BC X KR & iR
MREAAKE R, 57688 H 277 3B A PUEL
TESEACTR AR, BT & T 48 S KR A 7= A0t
FE B ol T ek S R % R ARAE BB AR AR

1 MRSk

L1 gt
L1.1 Al s 5e AP T 2010 4£{T10T

BROEERNETAP (RS 1, BB EGEES
BT ) AUE/NR (U3 A 2, B2 T) P oaksT
WHEEAHRRER 1, M RERAIPRER
17,8 EE S, RERAENLI 5, L ER s
HRRER \RACR T BEIRSS , A UIER A REA IR
ARAEFHREMAIE(EILR .28 .25, . 2%
BTN 45.8% 2.50% 1.01% 1 1. 47%) ,

1L1.2 #RiRT WEKESR LS8 B e
AR, B BB AERER(N) EHE S AN
187. 5 kg/hm® ,187. 5 kg/hm” $1202. 5 kg/hm*, 7

x1 HEHIREAHEIR
Tablel Physical and chemical properties of soils in experimental sites

BB 28 B3 B EESING AE
Experimental Total N Available P Available K Organic matter pH Bulk density
site (g/ke) (mg/kg) (mg/kg) (&'ke) (g/cm’)
1 2.46 115. 6 85.0 42.12 5.44 1.11
2 1.78 31.3 115.1 29.91 5.11 1.10

BREARLERT, A VBRI & A% 100% .
70% 40% 20% 0% 5 7K, 43 HLA OF - 100% .,
OF -70% OF —40% ,OF —20% . OF - 0% %1, B
(P,05) #(K,0) BB L RHEHEHIER &N, F
MFESA BB UMLERE . 750,14 EH
SERX, BIAGIEAH (CK) 2t 6 M (RFER2),
MRS : B LAE &R IR — R A RAE A
70% YEEIE,20% fE4rBERE (BB JE 7 ~ 10 d JE
A),10% YEFERE ; BEAE 2 /E L AE ; 45 e 70% YE £

HE,30% fRARAEAE . /DX TN 20 m* , E5E 3 K, BE
PLHES, B X LAY 15 — 20 em SRR/ HIERR I, 68
M7 FEKAHEAK

BR53 026 HiEF,4 A 24 HEHE, BHEEE
36.0 Ji7x/hm’,7 A 25 HKEl; WG 6 A 22 Hi%
F,7 B30 HRRH, RS 27.2 FF7¢/hm*,10
31 Hik®l; o=fg 5 525 H¥EFp,6 A7 HAVE®
MRS 18.5 J7X/hm’,10 A 21 Ak #El, 5K
HEE KoK B R L S R 1T .

®2 WHBEEERITAR
Table 2 Design plan of the fertilizer applications

RREEEE HREIEAL B BBEMIER (kg/hm®)
] Fertilizer application of early rice Fertilizer application of late rice Fertilizer application of single

Treatment (kg/hm® ) (kg/hm® ) cropping rice

N P,0, K,0 OF N P,0; K,0 OF N P,0, K,0 OF
CK 0 0 0 0 0 0 0 0 0 0 0 0
OF -100% 0.0 0.0 0.0 7500 0.0 0.0 0.0 7500 0.0 0.0 0.0 8100
OF -70% 56.2  22.8  32.8 5250 56.2  22.8  32.8 5250 60.0 24.2  36.2 5700
OF -40%  112.5  45.5  65.9 3000 1125 455  65.9 3000 120.0  48.5 715 3300
OF-20%  150.0 60.6  88.0 1500 150.0 60.6  88.0 1500 165.0  66.6  98.0 1500
OF -0% 187.5  75.8 110.0 0 187.5  75.8 110.0 0 202.5 81.8 1200 0

13 (Note) ; OF—Organic fertilizer



236 HYE SR 2R 18 %

L2 HEmEXESNE

TKAE A A 2R A | BRI 45 SR TR
BELTEWRE T, I3/ X SLH = KRB
B BE R TR B BUR R M 2
AEK(EBI SO ), M THRTE, BHBEH
H,S0, -H,0, {H& , 2 & B Fxna& & (K
BE5TFRAFLE) . KB FRIKEINET 5845
FETHRL Lkg B, ERM ERFEK Je il i & Mg
R B I O T RE K R R

RERIK FIFAMEETET R T

RE TR A F=Z (N grain production efficiency,
NGPE) = . fu T R 7 hi = B/ 5 T FRAE MR AR
£&;

REBIERAEE(N harvest index, NHI) = i ZHH
BAEAHKEBAR R LR/ MKERRER,

AR EHRR A DPS #4247 48304 , A LSD
BT 2 E

2 HRGnr

2.1 HHELEEEKEEENYR

ME3 B, 5EAXM, EEEFEIER A&
BEN, XEATRER, ERABAEERLT, AN
TALEEN KRG = BA BE W, AVUER S &
R 40% bt , BRI FI BRI = B, 435 7191.7 #0
9425.0 kg/hm’ , BERE LA HLIE R 20% it =B B &,
i£7125.0 kg/hm’ , BEF=ER SUERM, 25
BB EBEKE, KREF=BERRE S 2 RigihL
# O RPAVIEMEHIE S BB RA A TR, Emd
R, 7R R AR =& (Y) ff
PUIE R & Hefil (x) B 5 AR 53508 -

=3 HYIELRE XA RE~ B R E A EFH R0
Table 3 Effects of combined application of organic and chemical fertilizers on rice yield and its components

o s [ BXHE RORLEK LR BE
Cultivar Tooammont Yield Panicle Total grain  Filled seed rate Grain weight
(kg/hm?*) ( x10*/hm*)  (No. /panicle) (%) (mg)
RER 17 CK 5615.0 ¢ 280.8 b 106.2 b 64.5a 23.9a
Zbongjiazao 17 op _ 1009, 6625.0 b 298.8 b 144.7 68.7 23.9
OF -70% 7025.0 ab 331.2 a 137.3 a 67.8a 24.0 a
OF -40% 7191.7 a 358.8 a 137.5a 65.7 a 24.1a
OF -20% 6841.7 ab 359.6 a 136.6 a 62.3a 24.4 a
OF - 0% 6633.3 b 361.2 a 136.3 a 62.7a 23.8a
"G CK 4681.7 ¢ 232.5d 98.6 d 83.7 ab 21.0 a
Huanghvazhan g _ 1404, 5858.3 b 241.2 od 174.1 a 83.1 ab 21.0 a
OF -70% 6675.0 a 263.9 ¢ 149.3 b 87.2a 22.4a
OF -40% 6950.0 a 301.9 b 134.4 be 82.0 ab 2.1a
OF -20% 7125.0 a 318.0 ab 127.1¢ 81.3 b 2.1a
OF - 0% 6931.7 a 342.7 a 121.9 ¢ 81.0 b 21.5a
A9 5 CK 6903.3 ¢ 209.14d 147.9 b 71.5 be 24.9b
Yongyou 9 OF - 100% 8433.3 b 226.9 ¢ 196.4 a 85.7 a 25.8 ab
OF -70% 8758.3 ab 235.6 ¢ 205.4 a 85.3 a 26.2 a
OF -40% 9425.0 a 252.5 b 202.4 a 83.0 a 26.3 a
OF -20% 9275.0 a 289.2 a 201.5 a 79.8 ab 25.2 ab
OF - 0% 9008. 3 ab 288.0 a 197.0 a 70.3 ¢ 24.9 b

H (Note) : FEIFBEEARIFEBFRE—RMARRALIEBEZE P <0.05 KEERBFE Values followed by different letters in each column indi-

cate significant difference between treatments for the same cultivar at P <0. 05.
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Yo =6601. 144 +20. 903x —0. 2069x”
(R*=0.9264) ;

Yy =6945. 465 +10. 3779x —0. 21155
(R* =0.9898) ;

Y, =9071. 711 +12. 3782x —0. 1956x*
(R*=0.8582) ;

BRI ER/M SAEVNRERF & WH S
50.5% \24.5% 34. 6% B}, A8 A BAEE T8
ixEmE. NKEFEUEREFE, AIEHER
B, AR EE TR, RS LE LA, hE
RRH S5 ERPMSETERENESE, XHAER
B DL 5 JoHLAE L4 e B R K 7S 7= 2 &1 B
¥, S 2R IR TR BA B  BRBCR

x4

2.2 FHHLBELBEER HEXT FEK mRRI RN

2.2.1 NREmMTHENERE SXBXMEL,HE
FEEERE TR TR E, R R KR B
KBRFEHEE2.3,2.2, 3. TMNERAE(FES, &
FE X, A VUL A EROR R MBI REET
Fe, AKREARB BB AERPHH 0 40% .
20% 40% B HLIE X 555, 72 58 74. 6% \72. 3%
73.0% . RHAHEEEAF TR MENER, A
PUBHIE BCRti o] 48 Mg ok 28, (B R R RS K
A AR, X T REERTEIA A AR KB
MRS ED, MAERPRXERNRSTLER,
IKFEAAEHOE I , 1 B RES R & T FETEL

BUBLREENES EERRERK R

Table 4 Effects of combined application of organic and chemical fertilizers on grain quality of rice

BkE KRR BREARER KR BUE Zoa¥E ZOE BHHEER BRE JRAR

R 43  Brown Milled Head milled Length Transpa- Chalky Chalkiness Amylose  Gel  Protein
Cultivar ~ Treatment  rice rice rice /Width rency grainrate (%) content consistency content
(%) (%) (%) (Level) (%) (%) (mm) (%)

FER17 CK 79.8b 71.6b  42.6¢ 21a 4a 93.1a 22.8c¢ 25.7a 41.8c¢ 8.3¢c
Zhongfiaza0 g 1009, 81.8a 74.0a  44.5b 21a 4a 96.3a 25.2b 25.7a 43.3bc 8.8¢
7 OF-70% 82.1a 74.2a 45.4ab 21a 4a 95.9a 27.1a 25.8a 45.3a 9.1bc
OF -40% 82.5a 74.6a  45.4ab 21a 4a 95.5a 27.6a 25.6a 45.3a 9.9ab
OF-20% 82.5a 74.3a  45.2ab 21a 4a 95.2a 27.5a 25.3a 44.7ab 10.0ab

OF-0% 827a 743a  45.8a 21a 4a 94.0a 27.7a 25.2a 44.3ab 10.2a

H#EL CK 78.3b 70.1¢  56.8 ¢ 312 1la 9.6c 1.4b 19.5ab 81.3b 8.0b
Huanghva- op 1009 79.3 ab 71.1abe  59.8 b 3.2a 1la 13.5a 24a 19.8a 85.0a 8.2b
chan OF-70% 79.4ab 70.8 bc  59.9b 32a 1la 12.8ab 1.9ab 19.8a 85.7a 8.1b
OF-40% 80.3a 71.5ab 60.1ab 3.3a 1la 12.6ab 1.9ab 19.4ab 86.0a 8.7 ab
OF-20% 80.5a 723a 62.0a 32a 1la 11.0bc 1.8b 19.2b 85.7a 9.1a

OF-0% 80.4a 72.0ab 61.9a 322 1la 10.1¢ 1.5b 19.3ab 85.3a 9.3a

BiIL9S CK 79.2¢ 70.4b  58.1c¢ 25a 2a 31.3c¢ 3.8d 17.4ab 76.9b 6.3d
Yongyoud op _100% 80.8b 72.2a  61.0b 2.5a 2a 46.8a 9.6a 17.7a 79.3b 6.8cd
OF-70% 81.8ab 73.0a  62.3ab 2.5a 2a 40.4ab 8.1ab 17.2abc 86.7a 7.2¢
OF-40% 82.1a 73.0a  63.2ab 25a 2a 39.3abc 7.1bc 16.9bc 87.0a 7.8b

OF-20% 82.2a 72.8a 64.2a 25a 2a 32.2bc 5.4cd 16.8bc 86.3a 8.6a

OF-0% 81.9a 72.8a  62.3ab 25a 2a 3L.6bc 4.8cd 16.7c¢ 86.9a 9.1a

H (Note) : FEIFBEEARIFEBFRE—RMARRALIEBEZE P <0.05 KEERBFE Values followed by different letters in each column indi-

cate significant difference between treatments for the same cultivar at P <0. 05.
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2.2.2 XPAMSERER  BHFR4 A, AVEXTE
KK LB E AN REATTE W BB EE MR
TAHE,EERVERREN, BRREEE BTt
B, R BB ERAEFRABEAEINIEX (OF -
100% ) H ¥ 4L HE (OF - 0% ) X & 2.3.3.4.18.5
MESEEPRENASEHAREER, BAK
FREHE LA —, RREFELAE He B e B
TR BT 4 I AR S L 9] 28 G (B2 2 T R

2.2.3 XMEERWREERMEW EEXREKEE
EMERAR, MBEREEFHE (X4 . 7H.K
T B G I X RS 40 30 %o R X ( CK) - 342
B 6.7%.5.2% f110.9% , FEkPEHERSERY
WEE A DL LB s T B TR, —H 28 EE
MEXRRXFR, HEXARE R 4515 0.9092,0.8709,
0. 9505, RIAFHVUE TR EE MR, X FEK
HZEEBAAR . DAV LGN 40% Bt , BRI

WERE, RHE. B BERS 5 45.3.86.0,
87.0 mm, BER THRMEMEINLEX, XRHE
PUIEALIE & B ECHE v ORI 23K, IR R Rk R,
2.2.4 WWEFRBREROEWE F4 R, A HERNE
IMAPUE LBIAR FREREFR B2 MR E, A L
JELBIK EARAKEARSEEBESE TR, 24
JEX (OF -0% ) 52F PLAE X (OF - 100% ) # .,
BR.GE AEEEARSES AT 15.9%,
13.4% 33.8% , _b-3R JF B 7T B A2 i 40 AT Bh i) X K
EAKIIIEEANREEFDEBHNARR, EEX
IR T RSN R, A HUE
B R B MEAE B A RN 2, i T K
BHFASORE  AMEEB PRI ERSTE,
2.3 BHHE4EEEKEBEAERRENER
KFEZEM RN AR EREAR LFEER VT LA -
AMmBETMHE(ERS), XURBEEHIEEHURAR

RS HYAELIBE hE Xtk 78 & & R R RN

Table 5 Effects of combined application of organic and chemical fertilizers on nitrogen uptake of rice

- o TR FHRAR  RRRE RETRERE
Cultivar Treatment NUS NUG ™U NGPE NHI
(kg/hm*) (kg/hm*) (kg/hm*) (kg/kg)
RER17  CK 26.3 d 68.2 ¢ 94.5 d 83.2a 0.72 a
Zhongjiazao 17 oF —100% 42.3¢ 89.7 b 132.2 ¢ 73.9 b 0.68 b
OF -70% 55.8b 96.1 ab 152.1b 73.1b 0.63 ¢
OF —40% 58.3 b 100.0 a 157.9 ab 71.9 be 0.63 ¢
OF —20% 66.3 a 98.8 ab 164.8 a 69.2 be 0.60 ¢
OF -0% 64.9a 98.4 ab 164.3 a 67.4 ¢ 0.60 ¢
i CK 18.5¢ 45.5d 64.0 d 103.0 a 0.71 a
Huanghuazhan — oF _ 1009 25.8 b 66.5 c N.4c 88.1b 0.72 a
OF -70% 31.9b 76.5 b 108.4 b 87.3 b 0.71 ab
OF —40% 39.1a 88.8 a 127.8 a 78.3 ¢ 0.69 ab
OF -20% 41.4 2 93.7 a 135.3 a 76.1 ¢ 0.69 ab
OF -0% 42.7 a 9.4 a 134.0 a 75.8 ¢ 0.68 b
FiLo S CK 19.2 ¢ 50.6 ¢ 69.8 d 133.9 a 0.72 a
Yongyou9  oF -100% 28.6 d 76.8 b 105.4 ¢ 109.7 b 0.73 a
OF - 70% 37.4 ¢ 87.3 ab 124.7 b 100. 4 be 0.70 ab
OF —40% 48.9b 99.5 a 148.4 a 94.8 be 0. 67 be
OF —20% 56.1 a 99.8 a 155.7 a 93.0 ¢ 0.64 ¢
OF -0% 57.2 a 97.6 a 154.6 a 9.3 ¢ 0.63 ¢

13 (Note) ; NUS—N uptake by straw; NUG—N uptake by grain; TNU—Total N uptake by rice; NGPE—N grain production efficiency; NHI—N
harvest index. [E]5$EJ5ARIFRRR F—MF A RIALFRBEZE P <0. 05 KEE R B3 Values followed by different letters in each column indicate

significant difference between treatments for the same cultivar at P <0. 05.
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BIIX (0.20% .40% FHLE) M LB EXER,BE¥E
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B X 38 7= 68. 6% A 72. 0% , 7 B35 %10 5
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