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Effect of Rice Straw Return Plus Nitrogen Fertilizer on Growth
and Development, Y ield and Quality n Rice

SHAN Ti-bo', WEI Hong-guo’,WAN G An-dongd , Kong Yu'

(1 Rice Research Institute, Academy of Land - reclaimable Sciences of Heilongjiang Province, Jianusi
154025, China; 2 Baoshan Fam Seed Corporation, Huachun 154350, China)

Abdract: The effectsof strav return plus nitrogen fertilizer on growth and development, yield and quality
in ricewere studied In comparin with the rice - strawv ranoval treament, the rice - strav retum treament
reduced the plant height, dry matter weight, chlorophyll content and leaf area index during growth transition
period, whereas no significant differences betwveen both the treamentswere observed during the heading period
and the grain - filling period Therewere no significant differences in yield canponents (grain filed, Panicles
and 1000 - grain weight) except the pikelets per panicle and seed - setting rate betveen the wo treaments
The rates of brown and milled rice increased while chalky rice rate and chalkiness decreased in the rice - strav
return compared with those in the rice - strav ramoval treament Rice— strav return with 9t tm’ increased
both the protein and anylose contents, which resulted in the decline of cooked rice quality.
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1
Tah 1 Basic physical and cham ical properties of the il studied
/ N/ P/ K/ S0, /
(g kg'') N/% PI% (mg kg') (mg kg') (mg kg ') " (mg kg 1)
Agotype Organic Total N Total P Available Available Available P \Tgld Sg'o
ali
content nitrogen phogphor potassium z
. 39 59 116 Q 20 168 00 25 90 134 00 64 185 0
M eadowv ®ils
13
.3 : 3om* A , A (4 5t/m*) A,
(9 t/h’nz) 2 B , B;(1L0%) B,(1L5%) B;(2%) 3
: NPK  ( ) c (1)AB; (2)A:B, (3)A;B; (4)A.B, (5)
A,B, (6)A,B; (7)CK , 10 15 am, ,
W w w =451 RO, 45 kg/m’, ; K.O 45 kg/hm’,
, 2
2
Tah 2 Amountsof rice straw return plusnitrogen n different treament
Treameats A,B; A,B, A.B; A,B; A,B, A,B, CK
/kgN goplication rate 30 45 60 60 90 12 0 0
14
(SD) ( 1, )
,  SPAD ( 1) 5 :
1
, 105
20 min, 80
5 : 1m’

(B /T 17891—1999 )



2 : . 267-

120 r

2 ok A R(TPGP) m GBI (PP) D4 SEII(GP)
100 r
21
1 g = 80
, CK ,A;B; A,B; Pid % 60
= 40
L L 20
ABy  AgBs
0 L L L L L 1 )
, ; AB, AB, AB AB, AB, (K
. A,B, A,B, AE4L#T  Different treatments
TPGP: Transition process of growing period; PP: Pregnancy period;
CK 705an, A,B, A,B, - rensiton pr govingp egnancy p
GP: Grain - filling period
CK 12 05 an 6 6 an, 1
Fig 1 Effectsof different treamentson plant height
22
90 g e
B H AU TPGP) m I BA(PP) 04 9 (GP)
80 -
2 70
&0 __'g_n 60
CK; : 50
22 w0
’ AlBl CK! £z g
~ 30¢t
CK ; )
201
9 t/tm’
) 10
4.5 t/m, 5 , | | . ol |
CK Ale A183 AZBI Asz AzBs CK
9 t/hm? A,B, CK AJAALEE  Different treatments
TPGP: Transition process of growing period; PP. Pregnancy period;
A:B,  A;B;
GP: Grain - filling period
23
2
Fig 2 Effectsof different treamentson dry matter weight
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TPGP: Transition process of growing period; PP. Pregnancy period;
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Fig 3 Effectsof different treatmentson chlorophyll content
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) = ——AB,—=-AB, AB,
CK, , 1 AzBl_"—Asz_'_A:Bg
——CK
, A,B, EHFAI(TPGP) KHSH(PP) £5535(GP)
CK: AE4AFY Different growth stages
' ' ’ TPGP: Transition process of growing period; PP. Pregnancy period;
A,B, A,B, CK, . s p. groving peri egnancy peri
GP: Grain - filling period
CK
5 4
’ 9 t/tm Fig 4 Effectsof different treamentson leaf area index
45t/
', 9 t/hm’ . AB, :
25
il CK A2 Al y CK
,A.1B; CK
CK : ; 9 t/tm’
, 87 CK , A,B; ( 89 ), cK 7 ,
4 5 t/hm’ : 72, CK : A.B, , 64
4 5 t/hm’ : 84%, CK , 9 t/hm’ CK ,
] AZB3 ) 69% , ,
; CK , AB; CK
] AlBB ’ 26 g! CK 1 gl AlBl 1] 24 g
[} ’ AZBZ
3
Tab 3 Effectsof different treatmentson the grain yield and its canponent
/(t tm?) 1(x1d- m™?) / 1% /g
Treatments Yield Panicles number  Total grain number per panicle Seed setting percentage 1 000 - grain weight
A.B,; 5 63b 341c 72bc 89a 25 7a
A.B, 6 63ab 391hc 73c 82b 24 9a
A.B; 6 8lab 437ab 70c 81b 26 la
6 36 390 72 84 25 6
A,B,; 6 63ab 407abc 82ab 80bc 25 la
A,B, 7 23a 400abc 88a 78¢c 25 4a
A,B; 7. 22a 486a 89%a 69d 25 Oa
7. 02 431 87 75 25 2
CK 6 75ab 441ab 79ab 75¢c 25 3a

(P <Q 05)

Data folloved by different letters are significantly different (P <Q 05) within a colunn
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26
4 VAL A, ,
CK , , )
; AL A , ,
, / , A;B;
) , / A; CK
A, ; AL
A, .
A, CK, A, CK
4

Tah 4 Effectsof different treatmentson quality rice gran

1% 1% 1% 1% 1% 1%
Treaments Brown rice  Milled rice  Chalk size Chalkiness L ength - width ratio Protein content Amylose content

AB; 79 2ab 67. 9a 4 5a 1 52a 1 91c 6 24bc 19 26¢
A.B, 82 21ab 66 5b 7. 32a 2 9a 2 00ab 6 02c 19 32c
AB; 80 9a 65 2b 6 65a 1 03a 2 03b 5 98bc 20 33c
80 8 66 5 6 15 182 198 6 08 19 64

A,B, 80 1b 66 7b 6 38a 1 72a 2 02ab 6 63bc 19 85c

A,B, 83 3ab 66 7b 4 34a Q0 89a 2 03ab 6 73ab 19 95ab

A,B; 81 8ab 66 7b 4 02a 1 6la 2 10a 6 9la 20 74a
8L7 66 9 4 91 141 2 05 6 76 20 18

CK 80 7ab 66 3b 9 48a 4 55a 2 02ab 6 36bc 2Q 10bc

(P <0 05)

Data followed by different letters are significantly different (P <Q 05) within a column

3
31
,CK
CIN ,
32
y Al A2 y
A2 CK, )
[5]
2 25 t/tm’ , 2 25 t/hm’
(1996) , 15 t/hm’
, (1998) , 2 25 t/hm’, 0 095 t/
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