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Effects of Reduced Chemical Fertilizer with Organic Fertilizer Application on Yield and
Quality of High-quality Indica Rice

WEN Chunyan', XIONG Yunhua', WANG Ping®, ZHANG Zhiying', YAO Xiaoyun', PENG Zhigin', CHEN Jin?, WU Yanshou"**
(1 Rice Research Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China; 2 National Engineering and
Technology Research Center for Red Soil Improvement, Nanchang 330200, China)

Abstract: In order to study the influence of reduced chemical fertilizer with commercial organic fertilizers and bio-organic
fertilizers on the yield and quality of high-quality indica rice, a field experiment was conducted in which six high-quality indica
rice varieties and 4 fertilizer treatments were designed, including no fertilization (CK), chemical fertilizer (CF), apply commercial
organic fertilizer and chemical fertilizer according to 1 : 1 nitrogen content (SF), and apply bio-organic fertilizer and chemical
fertilizer according to 1 : 1 nitrogen content (WF). The results show that: 1) Fertilization significantly improves the yield of
high-quality indica rice. Compared with CF, the combined application of organic fertilizer significantly decreases the yields of all
varieties, whereas the rice yield in combined application of bio-organic fertilizer is slightly higher than that of commercial organic
fertilizer. 2) Compared with CF, the combined application of organic fertilizer improves rice processing quality and reduces the
appearance quality by increasing rice milling rate, chalkiness rate and chalkiness degree, and a few varieties reach the significant
level. 3) Compared with CF, the combined application of organic fertilizer increases rice gel consistency, and the combined
application of bio-organic fertilizer reaches the maximum. However, the protein contents of most varieties are significantly lower
than CF, thereby improving the palatability of rice. 4) Compared with CF, combined application of organic fertilizer increases the
peak viscosity and breakdown, decreases setback and pasting temperature, while the RVA profile characteristics of rice is close to
the level of no fertilization treatment. In conclusion, the combined application of organic fertilizers can improve the taste quality
of rice, especially the combined application of microbial organic fertilizers.
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(37 Bk 7 o L EREA Gl i o= AR =R e
pH 5.14, AHLE 28 gkeg, & 2.73 gkg, BfHA
333 mg/kg, AHRHE 35.1 mg/kg, HERLAN 188 mg/kg.
H A B S, AR 17.5 °C, AFERRK
51600 ~ 1 800 mm. FRAE il B SRR EAE
1.2 R w
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BCERAEHAT 00T B ER 2 IR, HOEIE.
1.5 RS

K H Microsoft Excel 2010 3k {38 #E G 2 A
iz 1] SPSS 23.0 B0 s AT RN B 7 22000, 2
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Table 1  Yields and compositions of high quality indica rice under combined application of different organic fertilizers

i i Qb3 AR FEEL(10°/hm®) BRI 5T (%) T ki (g) S| = B (kg/hm?)
B 2B CK 233£6¢ 123<5¢ 585+53b 1703 ¢ 3542+ 157 ¢
CF 373+38a 135+ 14 be 63.8+ 1.1 ab 18.8+0.2a 6063+ 63a
SF 283 + 25 be 170 £ 16 a 684+32a 17.8 0.2 be 5250+63b
WF 317+ 15 ab 157 = 8 ab 677122 18+0.5 ab 5271+95b
= CK 240 £35a 138+11c 70.5+3.2b 1844042 425063 ¢
CF 217+15a 217+5a 742+2.9ab 17.8+08a 6396+ 95 a
SF 243+32a 1789 b 77.2+2.9 ab 184+ 05a 562563 b
WF 277+23a 157 + 19 be 812+ 13a 18.5+02a 5729+ 157 b
BEBR CK 187+32b 152+11a 70.1£4.5a 20.1+£0.5a 3917+95¢
CF 267+40a 1714252 783+52a 204+02a 6604 +95a
SF 263 +23 ab 144+10a 78.6+3.1a 20.8+0.7a 5583+36b
WF 223+21 ab 163£3a 803+22a 21+03a 5667+130b
A CK 247+32a 176 £9a 705+23b 17.1£0.6a 43544130 ¢
CF 283+35a 203+18a 71.6 +2.8 ab 174£0.7a 6458 +£95a
SF 267+ 12a 179+ 6a 77.8+3.7a 171402 a 5750+ 63 b
WF 287+35a 189 +20a 759+ 1.2 ab 16.6£0.6a 6000+ 125b
2k CK 27+12b 158 +20a 48.7+4b 1894042 4229+95¢
CF 310+30a 154+11a 692+5a 206+ 1a 6500+ 125 a
SF 330+ 10a 142421 a 64.6+58a 208+04a 6083+ 191 b
WF 297 + 45 ab 17519 a 61.9+5.7 ab 204+09a 6229 +36 ab
[ CK 230+26b 151 +14b 64.6+2.5b 194+04a 431363 ¢
CF 323+25a 176 + 17 ab 69.1+ 1.9 ab 204+08a 7000+ 63 a
SF 283+6a 173 + 12 ab 72.6+1.6a 205+03a 6271+ 180D
WF 263 + 25 ab 194+ 14 a 72.1+29a 20.1+0.42 6354 201 b

T RIPBAR NI S hREE s [FISVEEE /NG T BEAS [R5 ) — df b P A0 JHL ) 477 2 354 22 57 (P<0.05) . T Tl
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Table 2 Processing and appearance qualities of high quality indica rice under combined application of different organic fertilizers
san ARELORERE (%) KRR (%) BHEAE (%) AR (mm) KTELL LR (%) EAE (%)
EEFELH2 5 CK 719+05¢ 59.2+03¢ 41.6+09b 5.77£0.04b 335+£0.02a 8.33+0.67a 1.92+0.20a
CF 76.5+0.6a 654+10a 47.0£15a 6.10£0.02ab 3.49+0.03a 458+041b 094+0.17b
SF 749+08Db 63.3+1.0b 463+0.7a 6.27+031a 3.66+x0.25a 7.66 £0.82 a 1.42 £ 0.55 ab
WF 752+0.1ab 64.2+0.4ab 456+19a 5.99+0.03ab 3.43+0.0la 6.87£0.61 a 1.46 £0.27 ab
jEiiE CK 71.1£05D 557+1.1b 295+12c¢ 6.17+£0.06b 3.76+0.02a 7.72+0.02 a 1.59+£0.13a
CF 72.8+04a 59.5+0.2a 30.8 £ 0.6 be 6.49+0.13a 3.84+0.09a 4.58+0.27b 0.87+0.25b
SF 73.0+£09a  60.1+0.6a 31.9+0.8ab  639+0.08ab 3.81+0.04a 6.12+£0.74ab 1.37+0.23ab
WF 729+04a 604+03a 33.5+06a 6.44£006a 3.76+0.04a 503+097b 135+0.15ab
LENCE SN CK 742+03b 635+0.1b 38.6+1.6b 6.19+0.05b 3.72+0.0la 4.15+0.28a 0.99+024a
CF 762+0.8a  65.6x0.7a 41.1+14ab 648 +0.07a 3.80+005a 3.77+£0.26a 0.97+0.08 a
SF  751+£05ab 65.1+03a 42.6+03a 645+0.08a 381+003a 434+£026a 0.96+0.14 a
WF 754+0.7ab 651+04a 433+04a 651 +008a 3.75+£0.02a 390+044a 0.85+0.15a
- 2 Al CK 726+03a 57.0+03Db 273£0.7b 6.13£0.04b 390+0.04a 155+0.6a 3.94+£0.40a
CF 746+09a 61.0+15a 29.8+ 1.3 ab 631+£004a 397+001a 114+0.6b 2.86+0.81a
SF 739+09a 594+1.1ab 30.0£0.8ab 6.23+0.10ab 3.95+0.07a 13.0+1.0b 336+0.39a
WF 743+0.7a 59.7+0.9ab 304+14a 6.26+£0.02ab 3.95+0.02a 13.1+1.0b 3.77+0.55a
w5 CK 73.6+£03b  624+04D 499+04b 595+£0.11b 332+0.15a 123+13a 2.75+041 a
CF 746+08ab 64.0+1.2ab 53.1+0.8a 6.18+0.08a 332+0.05a 862+083b 2.08+0.18ab
SF 75.4+08a 64.7+03a 529+0.7a 6.16£0.06a 332+0.02a 688+0.56D 1.63+£0.19b
WF 752+04ab 646+06a 529+03a 6.18+0.03a 331+0.03a 8.13+043b 2.08+0.18 ab
WEMrHEYE  CK 741+03a 61.5+04a 320+23¢ 6.27+0.03b 3.74+0.00a 491+034ab 1.09+0.16ab
CF 75.0+12a 63.6+12a 34.0+2.1be 6.56+0.06a 385+0.07a 3.08+0.60b 0.53+£0.18b
SF 75.4+09a 63.6£09a 453+23a 595+£0.00c 3.44+0.04b 6.72+127a 1.67+045a
WF 752+0.6a 63.5+08a 384+1.0b 6.54+000a 382+0.02a 5.17+1.0lab 122+0.03a
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Table 3 Cooking and nutritional qualities of high quality indica rice under combined application of different organic fertilizers
A Qb3 JKEHA £ (mm) EHETER Tt (%) HABE (%)
EH/L 25 CK 53.8+1.6b 17.8+0.5a 5.65+0.12¢
CF 61.5+4.4 ab 16.4+0.2 ab 8.47+0.09a
SF 61.9+5.5ab 16.0+1.2b 6.64 +0.05b
WF 66.9+27a 17.2+0.2 ab 6.82+0.23 b
JELES CK 575+25¢ 11.9+1.0b 5.94+0.21b
CF 62.0+09b 148+02a 7.34+£0.70 a
SF 65.5+1.2ab 151+03a 6.75+0.31 ab
WF 67.6+13a 151+05a 6.65+0.10 ab
LR ED VN CK 555+15b 162+05a 6.59+0.35b
CF 582+13b 16.1+0.8a 8.52+031a
SF 58.5+1.0b 16.3+0.8a 6.65+0.25b
WF 63.9+15a 176 +04 a 6.74+0.10 b
Ryl CK 57.0+28a 13.9+03a 6.06 £0.23 b
CF 56.5+24a 144+06a 8.59+1.05a
SF 56.8+0.7a 13.7+1.0a 6.79+0.39b
WF 61.6+1.1a 150+02a 6.82+0.12b
2.5 CK 689+1.8a 155+ 0.4 ab 6.06+032a
CF 69.6+20a 149+05b 7.03+0.67 a
SF 71.6+26a 15.8 £ 0.0 ab 6.99+0.17 a
WF 73.9+15a 16.4+04a 7.00+0.07 a
WP CK 624+1.7a 156+09a 6.44+047b
CF 629+39a 163+1.1a 9.52+0.48a
SF 643+27a 158+0.8a 7.19+0.21 b
WF 67.1+£1.0a 16.6+02a 7.23+0.20b
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B, aii IS e pod SR (IR R R ZE I, AT L
JE TR G b N7 o e, M LA D iy J KRR A BT s
I3 o FEORHIFTE e I B AT HILHE RS AR AL AL PET K A
BTG, Lz ZE P AR SHERE N
T3 7 W LBIE TR TR, AR A L
AEWIER LGRS 101, [a] kA Ak SR 4 0
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x4 TEBHREE TRBRABEREREY RVA EHHEE
Table 4 RVA profile characteristics of high quality indica rice under combined application of different organic fertilizers
i ab VA 4 (cP) PR (cP) AR (cP) JARAEL(cP) THIRAE (cP) LR EE(C)
EF/FE 525 CK 3174+53 ab 1740+ 12 a 2803+25a 1434+£52a -371+78a 742+04Db
CF 3028+11b 1611+35b 271044 a 1417+34a -318+47a 75.8+0.5a
SF 3296+ 151a 1718 +78 ab 2728+83 a 1578+ 145a -568 + 182 a 753+ 0.4 ab
WF 3349+85a 1733+30a 2772+72a 1616+107a =577+ 151 a 745+04b
TR CK 3632+72ab 1997+110a 2957+128 a 1635+80a -675+81b 76.3+0.8a
CF 3307+124b 1956 +50a 3007 +56a 1351+£150a -300+ 178 a 71.7+05a
SF 3781 +224a 2100+ 149 a 3174+123a 1681 +£183a -607 + 165 ab 763+09a
WF 3653 £ 86 ab 2001 +113a 3034+118a 1652+106a -619 + 98 ab 76.4+0.0a
B EPBR CK 3277+55b 1949+35a 2950+27a 1328+£25b -327+34b 76.1+0.5a
CF 3211+£92b 1938+11la 3079+100a 1273+£20b -133+1la 76.0+0.9a
SF 3348 +71ab 1917+ 64a 2999+88a 1431 +35ab -349+44b 75.6+0.0a
WF 3483+52a 1920+71a 3028+73a 1563+£122a -454+ 124 b 753+1.0a
+ 2l CK 3226+34b 1695+62a 2637+48a 1531 +£94 ab -589 + 82 ab 76.9 £ 0.5 ab
CF 3117+114b 1739+67a 2762+42a 1377+£66b -355+117a 779+08a
SF 3370+232ab 1802+105a 2859+155a 1568+ 191 ab -511+210 ab 77.4+0.5ab
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