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# E. XAHEPXKRE  AEFEEVENKESE, RFRNEBEFARNEE. SRRA | B 20%%LE
KB 200t ZREELIELE B), HE 10%HEEREYEIIENAE 1000t Z R G E D)FIHE 20%8 B
RE 200 LZRELBRE PN ABEFERS , D EIRTHERLERS T 103.49%, 81.62%F 74.64% , 75l
BRA{LAEAEIRE T 38.67%. 23.77%F0 19.02%. FAEFIFAZRLL 200038 28 A Y BHLAERE 20% 1L 2 EAEL 2
(%3 C)FRE , 35 32.64% , LLEA{VATALIEE T 2.66% , HAE B S48 D HEA{LIELES |, 25IEE T 1.12%
M 1.04%. BEHRAEREKBENENZEIAER. 10NBEERE 100 LEFRRLEGRE A), L2 B, &
B D, 30%EEHEYEINERE 0%t ZRELEGRE E)FILE F SACELELRTRERKNEAE ,
43 B, AME C. 4B D, AE E ML F SV BERTRESEKNERE , LB A EREEEERNS
B, ROAEVRERSHEXNANBREMEERR .
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Effects of organic fertilizers on yield and quality
of rice grains and nitrogen use efficiency

LI Xian, LIU Qiang*, RONG Xiang-min, XIE Gui-xian , ZHANG Yu-ping , PENG Jian-wei , SONG Hai-xing
(College of Resources and Environment, HNAU, Changsha 410128, China)

Abstract: Afield plot experiment was conducted to study effect of organic fertilizers on yield and quality of rice grains
and nitrogen use efficiency. The results showed that, the rice yield is much higher under the facility treatments of 20%
pig manure and 10% pig manure decomposed organic fertilizer and 20% biogas fertilizer instead of pure fertilizer
treatments. Compared with CK treatments the rice yield respectively increased by 103.49%, 81.62% and 74.64% under
the three treatments and increased by 38.67%, 23.77% and 19.02% than that of the pure fertilizer treatments. The 20%
pig manure decomposed organic fertilizer instead of 20% nitrogen fertilizer had the highest nitrogen use efficiency of
32.64% which was 2.66% higher than pure chemical fertilizer. And both that of 20% pig manure and 10% pig manure
decomposed organic fertilizer were higher compared to the pure fertilizer treatments with the growth of 1.12% and
1.04%. According to the results, we organic fertilizer can increase the rice yield and nitrogen fertilizer use efficiency.
Furthermore, compared with pure fertilizer treatment, replacing the same proportion of chemical fertilizer by either 10%
of the straw, or 20% of the pig manure, or 30% of the pig manure organic fertilizer or 20% biogas could lower chalk
whiteneww. And replacement of the same proportion of chemical nitrogen fertilizer by either 20% of pig manure or 20%,
or 10% or 30% of pig manure decomposed fertilizer could improve the rice gel consistency , 10% of the straw instead of
10% chemical fertilizer treatment had a lower amylase content. In conclusion, organic fertilizers could improve the
appearance quality of rice and cooking quality.

Key words: organic fertilizer ; grain ; yield ; rice quality ; nitrogen use efficiency
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R HEBERREM HhERFSLESAN B
ERIARXL30%? , BERIEZEMARERY . &
HAERACIESELERE  £0TE  ELT
B, BRELY  BNEEEEEMEKRES
FFEEEMN, P, K. Ca, Mg, SEXFETENZ
MuETE  BANESEENYR , MTER, ¥4
“x. Bin. EAR. SER, HBEREYRKE
NEKBATYRSE , EREEDFTS. £5i0 0,
EHTEAVR., (R MEYEIE, #EIERK
RIBEDMRPRULESKEZE T EEEHHKRIE
RAE . amEltOkey  GNENREAEAER
TREENHVEREINAR £HEIHEDXER
WRTFRENRBSERENKFE~E. KR
ARFAMENE W , EENESKBREREN
THERER, ReBHERFARRRILERY
R BRI R A R IER KR .

1 #Rl5A%
1.1 # #

HTF 2000 FEEMEEMBEEBRSS W
BT . iR E AT AR 096 . it AT
NIEE, BE, BETRE, BAEREYEIRE, R
E, IBBRGNSHE  #iltENEHE  HE
AEBLHRIT - 3% pH ER 6.00, HHR, £
. 2B HPNEESDFN 154, 1.10, 1.03,

6.04 gikg , AR, EURBFERHFHESED R
118.62, 15.61, 66.44 mg/kg .
1.2 iRt

KABB/NXIHLRE | #£i% 8 MEE | A10%H8Y
BERE 10%MLZEE). B0%HIEERE 20%
HILZEZAE). C(20%HY¥EHE B A M) B HLAE R E 20%
HILZE ML), D(10%HY &R = Y EHLAERE 10%
HILZE ML), E(30%HY¥EHE R 4 Y B HLAE R E 30%
HLZEAD), FRO%KBERBRNRE 20 L FR
AE). G(ZE{LAE)H CK(THEAR) , B/ GBI 3 ANE
g, BEIXAHES .

NXER 20 m*(4 mx5 m) EANNX G RRHE,
HekO . KEREZER 16.7 cm x20.0 cm , IR

1~28 . FIERIELEN, P, KIEFAEHESE . N,
P,0s. K,OMEFE% B8 142.5, 100, 110 kg/hm?* ,
EVRMBIEEREE—XER . RIRREZEEN
A0%VEERE, 40%1EDEERE, 20%1EREREHEA ; £F
EZ R EEH 60%EEAE, 20%ESDEERE,. 20%
EREREE .3 A 20 HEM , 4 A 23 |@# , BiR=
H—0 . EREESIRBFILRZRK , MEREFZK
SRAMEER , UEHSEE  REMEERER
B 90%ES FFEAMGE | IEE R , EREBAER
FR AR U ERR KM BER | MR ERRRE
H. 4822 BEER 5 B3 BEDEER ,6 A 7
BHefEAE , 7 A 15 BWER , ENHREEE .
1.3 B#EENEIHR

T8 BRENKRERESRR/DNX S RECE
a1, NEHERBIMR

REAREE © KBEWE R /DX BT ER R
B, HitF=, S8/ XBEYEER 10 #kER , UE
FESN, 43X, THNENMERER ; FUE
BTN EN, 2P, £KEE, ATIHER
RFAE

BREE . MEBKOEER, BXRKE, BE
KE, Kk, ZAXE, ZRE. RAE. ¥
LRENEHENESESE  FUBRTERTHRK
BX, By BENpE  NEERESERNT
BUEEE .
1.4 MEFE

BARPREEREA GB/T17891—1999 A
GB/T5009.9—2003 /7 EME AP B HESE
KARMLEENE ; FERERSEXAKEEH
SR EENE ; HEMERNE N, £ P, 2K
2B, TEEMB N, BRP, ERKEERLTES
NREE. pH ENNES BB PN BN
AT .

FRAMNAR=-[(REXi LHREE - TEZE
AXih EEREE)/ MR E]*100% ; B F|HE=
[(ERXH EBRAE - TBHZEXi LKA
)R E]*x100% ; #R LRI A= =[(fe £ X i £ ZBI%
RE - THZEHXH EHREE)/ e E]x100%.
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$AE X F Excel 2003 #1 DPS £Eit 0 #8420 47 .

2 HRES
2.1 BHBEIKFEFE RN
Mz 1 A&, &¥ A, B, C. D, E. FH¥/™
ESA{LIELENEZERERETEEKE , BLE
A, B, D, E, F BA{LIEAENEZERREE . K
BEF=23 B, D, F LEBNERS , 23R THEEL
EIZE T 103.49%, 81.62%% 74.64% , 7 IR AL
FEAL IR S T 38.67%, 23.77%3H1 19.02% .
MFEEMEEZEFEXRE , FLBEKBENES

RERTK, #EF 7T 80% L ; 4E B, C., E,
FHCK WEATHERX0gUE , I5THAML
B 4B A B, C, D, FWEEXSNEMYSTHE
{LARALER | 3KZ 100 RLA £, HALLE C EFRKER
W EEFNAEEL B EZRIGIRE TIREFEAKT |, %A
BYEEEAS RS KENEESSNE , NMAUE
ERBKENTE LB A, C. D. E, FHEX
BRI THELENTERLE , EFEEL
BERREE  HAKAEVIEEEMABHNENR
B, NRREKENFE .

F 1 TEHERBLENKFEE RSB E R
Table 1 Effects of fertilization treatment on rice grain yield and yield composition
4b3E 27 /(kg-hm ?) BENBUAL SRE% FHE/ GEGE G
A (6 593.40+213.73)cC (100.8+9.9)abAB 85.78+3.550 27.547+2.303 (99.3+13.3)aA
B (7 967.03+94.03)aA (100.5+11.8)abAB 83.17+3.918 31.827+4.850 (94.3+3.1)aA
Cc (6 081.75+60.35)dD (110.6+3.4)aA 84.46+2.969 30.181+1.510 (95.7+15.8)aA
D (7 110.68+194.78)bB (102.3+18.9)abAB 83.08+8.974 29.577+0.603 (100.7+4.6)aA
E (5 323.50+216.69)fE (93.0+3.5)bcAB 82.4045.207 30.918+6.374 (97.0+12.1)aA
F (6 837.75+137.49)cBC (100.3+3.2)abAB 81.85+1.622 30.726+1.357 (97.7+19.1)aA
G (5 745.15+54.06)eD (99.1+6.0)abB 83.42+3.060 29.295+1.339 (94.3+4.0)aA
CK (3915.23+140.44)gF (82.9+7.7)cB 84.24+0.157 30.365+2.373 (65.7+14.6)bB

2.2 BHIAEXTEK SR
2.2.1 A AEAAGKAEK o= R 697 7R
MKR2ANEH SABNEREERTEE
32 A, B, C. D, F IBEKEIBMERKREL CK
B, SABEERTHE , BENERBRRAR
MWEMTHE
2 FEIMEABALIE R RS K AR K G R B0

Table 2  Effects of fertilization treatment on milling quality of rice %

A 79.60+0.849 (66.20+0.707)abcA  (31.45+3.606)abcAB
B 79.60+2.121 (66.25+1.061)abcA (32.85+5.021)abAB
Cc 79.25+0.212 (65.15+0.212)cAB  (32.80+2.121)abAB
D 79.65+0.495 (66.75+0.354)abA  (28.30+1.414)bcAB
E 78.30+0.283 (63.80+0.000)cdB  (29.95+0.636)bcAB
F 79.10+0.283 (65.60+0.141)bcA  (32.15+4.313)abcAB
G 79.80+0.283 (66.85+0.354)aA (35.95+1.626)aA
CK 79.35+0.071 (65.10+0.283)cAB  (27.00+0.707)cB

2.2.2 HHERTAG KIS 64 %R
HRITUEH , KBEFNNKRELEHEE
7, ZEAEUAE BWRIK, BB A, D, E, F

AL AL B |, iR 5 N 4 Bl EE 4L AB AL
MK 2.75%. 2.2%., 0.8%. 0.35%% 0.05% , i%BH
VB LU S KBRS R R .

R3 FEMEABLIEXFER I SERAIF0

Table 3 Effects of fertilization treatment on appearance quality of rice

Ji8::] Kk B KE/% T EE%
A 2.80 (88.25+3.182)ab 9.20+1.556
B 2.80 (86.50+10.607)ab 8.65+1.202
C 2.75 (96.00+2.121)a 13.20+2.687
D 2.75 (90.25+0.354)ab 10.60+3.818
E 2.70 (93.25+5.303)ab 11.05+2.616
F 2.80 (91.00+0.707)ab 11.35+2.475
G 2.80 (81.50+5.657)b 11.40+2.546
CK 2.80 (95.00+0.707)a 12.95+0.354
2.2.3 ARG KA A SR Hh

A&k 4 AUEY K RAENMSCEEERLE
ZRAEZERTLEE B2 ,4¥EA B. C. D, E. F
WERFAERHLLACELES ; B EHSEULE
AR  HtEVELESS{CELEZEFTH
&, RABVEREHETEKNEERERR .
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Table 4 Effects of fertilization treatment on cooking quality of rice

PGS KAHRE/mm WILBE/IR BTN EER/%
A 69.6121.4 3.15 (26.105+1.492)b
B 84.0+2.6 3.45 (26.880+0.707)ab
C 76.5+21.4 3.45 (26.970+0.127)ab
D 80.8+18.1 3.55 (27.860+0.354)a
E 75.718.3 3.45 (26.995+0.290)ab
F 73.6£1.0 3.70 (26.910+0.184)ab
G 69.414.0 3.35 (26.745+0.007)ab
CK 88.7+1.2 3.15 (27.515+0.007)a

23 BHEXEX TR RS BN

HE 1 TUEH , SAEEBEKN TAEERE
SEREHEER  BVENEANEZRFHE .
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1 1 1 1 1
D E F G CK

6 HE A 3
1 FEIFEABALIEX FEAK AR M & SRR

Effects of fertilization treatment on soluble sugar content in rice

A B C

Fig.1

24 BHEMERFEEERIENEIY

mE 2 AAEY , 4E A B, C. D, E. F
MEXFESERSEHE THCELEN TR
Bt BEFERLEZRREE LB ESH
LIRAEBEEZEREE , HABIEEESERSHEXSP
FEREBNSE NMEFRSHEXRNMR .

T 80000 Aa
=3 L Aab
8 70000 Amb Asb A
< 60000 [
f=))
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Fig.2 Effects of fertilization treatment on free amino acid content in
rice

2.5 BHLALAERF ARG

&5 AUEY K BEEIARULE C RS,
KET 32.64% , tEA{LAEALE S T 2.66% , Bab B
B 543 D MLALELES , pRRE T 1.12%
M 1.04% . BEFARIULE C &5 , BAE A,
B. D. E M2 F MLLALIES , Lk 6 MEEL
MR ES BIE T 1.62%, 0.60%, 1.45%, 1.16%.
1.49%M 0.97% . HREFARLULE B & , B4
B A C, D, E, FEA{LIEAES , £if 64
38 5 Bl b L REAL BB S 21.66%. 21.22%. 6.74%,
16.06%. 5.46%F 1.76% . HILAI W |, e E VLA
BEEHKBENE. B, H 3 xERARK , MR
S TRERNIARE , B TN RRERNITHR .

%5 FEIHEABANIE S BRI A 2 H 2200

Table 5 Effects of fertilization treatment on fertilization use efficiency

BERERIF /%
S
N P K

A (27.01+41585)abA  2.01+1.267 (28.68+3.279)aAB
B (31.10+2516)aA  2.86+1.140 (29.12+16.297)aA
c (32.64+11.867)aA  3.03+0.747  (14.20+6.935)abcdA
D (31.0247.894a)A  2.57+1.606 (23.52+7.218)abcA
E (18.17+45.426)bA  2.90+1.389  (12.92+11.505)hcdA
F (25.42+45.005)abA  2.38+0.897  (9.22+5.208)cdA
G (29.98+3.408)aA  1.41+0.078  (7.46+2.184)dA

3 F5itie

a. KEFERASMERABRERANER =
REBF-TREMBRAX RO | XTI
EEEHRNABRRREKE~EBY AARER
xE , BYESIEEEREEKE~EBWRERE
HEEHKF EREBELS—  NTREKE
E . B4 BENRERSRAXRESKETES
AERHEER  TERBIRSUWEHNEXEERE
ENEGE, SETNHREAY | SEYEERE
R BRACEBAN AR BRI S TALELE A
A EE TS EZERIDRBNEZFKF ;
ERNRESCRERALEFRLEEN) N BRI
HEE TACRLEMTRERLE | 20%EEHE
YEAERE 20%K L% B R 5L AR E e AR
EESTALRLE , Bt , kKE~EHREZE
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b. M RBERKEATREENRS  HEHETE
BAZEEERAR , —EEMRAPATSLEAIRER
KEARRERERRNIESY  6ENEHETEHE
ERMMABERNEZER . KEHEEHSE06%~
0% EAKRRENBAE , EEXZF , REMH
KEAREMREMN ;, SEEENEE(E T25%)
WRRRBR RS , $EE ) XFD , FRMD
RE | KIRARERLEE ; hEEETHSEN
BROEAN T E-&EZE , BRZAITRD . 5
—BxMmkn BXESERSENEMRR
HREEE. EHE. MUEBE. RBES)EY
X, i, AEBEXRERRREEERFESE
ENEEREIEECEZN , ENIZEREH
E. ZHE. $MLEE. REAEZENEMW , NTE
BREUBEERRANEN .

c. ARFIRERIEWMMBHE, EHEFR
AMED kENEENFHARIERI~ENR
R AERETEHE AW RIEH , 541t
fEAbERARLE | A B, CHIAEDEBMER MBS TR
RFAME  NECHERIARERS , thd(t
BAEE T 2.66% . EHIAR , XMBEVESE
BEEH T TYRR\EUARERAFNNEEZE
MEFx , BHNGEFH TR .
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