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Content and distribution of nonstructural carbohydrates compositions in
different parts of rice ( Oryza sativa L.) straw
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Abstract: The nonstructural carbohydrates (NSC) are important for the fermentation quality of rice ( Oryza sativa
L.) straw silage. In this study, the contents and distributions of NSC compositions in different parts of rice straw were stud-
ied by using indica variety Huanghuazhan and japonica variety Nanjing 9108, so as to provide the basis for improving the si-
lage quality of rice straw. The results showed that the content of NSC in Nanjing 9108 rice straw was significantly higher
than that in Huanghuazhan ( P<0.01). The basal stem, middle leaf sheath and upper leaf of Huanghuazhan, and the stem,
leaf sheath and leaf at the basic node of Nanjing 9108 were the main parts for NSC storage in plant. For Huanghuazhan, the
ratios of starch in NSC compositions in the top 1" sheath and the top 2™ stem were relatively high, while the starch content
in the top 3" stem was significantly higher than that in other parts of Nanjing 9108 ( P<0. 05). In the rice straw of Huang-
huazhan and Nanjing 9108, the proportion of soluble starch content in total starch content was low. Those results suggested
that most part of starch in rice straw was difficult to be hydrolyzed into fermentation substrate during ensiling. Therefore , un-
der the premise of cansidering rice production, regulating the NSC compositions in rice straw is a feasible means to improve
its silage quality.
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Ptk 7K A A ¥ ( Nonstructural carbohydrates, NSC)
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8] 3 95t i WSC & it i 32 = T (P<0.05) 5 81 1
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(P<0.05), H A5 1 15 i85 WSC 7% & FfE 3 47 iy
WSC HH 2R ANLE (P>0.05) . & 1 HE5Ek &
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18] 2 5 2EFFVER & AN 3 95 A e S R B
e TR AL i A4 (P<0. 05 ) , HLE#] 2 19 =54F
e e 5 R T 3 W SEAT AN & R (P<0.05)
{3 2 it R A A ] 3 Y R R R £ ] 22
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®1 EELMEE I8 RRTAEM B NSCATMEE
Table 1 Contents of nonstructural carbohydrate (NSC) composi-

tions in stems, leaves and sheaths of Huanghuazhan and

Nanjing 9108 at different nodes
A EROK AL S TEM

A B RN s (mg/g) (mg/g)
AR 19 2EFF 67.95+5.26f 12.41+1.92f
oy 123.19+8.74¢ 19.63+0.95¢

-4 89.32+1.83¢ 37.17+5.60c

B2 ZEFF 169.86+14.70b  67.41+5.63a

Ny 124.52+4.80¢ 28.02+4.12d

M 128.87£9.21c¢ 24.23+2.98d

B3 ZEFF 238.99+8.56a 60.82+5.95h

Ny 102.42+2.64d 25.90+1.94d

-4 88.60+2.58e 28.09+1.45d

FFE 9108 1YW ZEFF 65.99+8.15f 27.13+5.65¢
Ny 136.95+7.48d 26.41+6.10e

M 102.19+3.93e 16.54+3.35f

29 ZFF 315.99+9.51a 75.01£5.31b

Ly 170.83+8.26h 31.16+8.07d

Y 154.9920.70c 70.41%1.73b

8395 ZEFF

R 155.14+0.11¢

155.29+0.22¢ 347.06+6.35a
64.68+9.16¢

R} 155.14+0.28¢ 74.12+9.04b
[A]— % s R — S AR RN S B R 22 538 0.05 K83,

RAE 9108 3 1 8] 2 J5REFRALH Y WSC & i
YR EE TIEM &5 (P<0.05) (B 3 35 ZZFF
FER B TR FT WSC i (P<0.05) ;18] 1
T Hp Z5FF WSC &5l 65.99 me/g, WEAR T A
FE 5 (P<0.05) , Hdpr b B+ WSC % & 5 i, >
136. 95 mg/g; M8 2 15, 258F WSC R Em T
R A8 (P<0.05) , 8] 3 35, Z5FF WSC # & |
HF WSC & B FIH-8Y WSC S 25 A8 E (P>
0.05) ;18 2 Firh i A WSC 7 & 35 & T (P<
0.05) ;8] 2 kB WSC % I 35 = T8 1 5 Fifs
35 H WSC & (P<0.05), Hor 8] 1 45 ik
WSC & i i 2 K T HAB Y (7 0 - WSC & it (P<

0.05) ;8 2 15 FME 3 1555 WSC 7 i i 3 5 T3
1 354 WSC & & (P<0.05) , HA8 2 35 -4 WsC
SEAE 3 TAE WSC SR A S AR E (P>
0.05), 1 v rh, i85 38 M 7 i & I, S 16.54
mg/ g, B LTI B FIZEFF (P<0.05) ;8] 2 5, 25
FHUEH i R B E MY 5 i 25 SN B 3 (P>0.05)
(A 35 5 2w 0 B PR B i (P<0.05) 5 8 3 5,
LRI A B, N 347. 06 mg/g, W B T
J RIS R S 1 (P<0. 01) | [l I M-S 3 5 i
Fm T R JEM & i (P<0.05) .

FAHE 9108 FHFE WSC 75 5 FIVEH) 7 B Y4 o 3
T EAE SRR (P<0.01)
22 EHELEMEFE IS BERTALEMSE

TR 7 R RE 9108 0 v v 4 R D A A i L
e 2, XFTORIARE bR AE 5 SR U A B R TE R
AN, H AT R VE R R A, ) 1 YRR
J B AT VA TE A B ARG B 2 YRR A
88 T VA TE A B B G T 10. 00 mg/g; 81 3 15
o ZERF R PETE R T R 20. 83 me/g, WEE T
- Fr R (P<0. 05) |, L riy Al i P e b % A
0. 41 mg/g, MHEATIAPETERY & R 4. 20 mg/g.

FIAE 9108 {3 3 1525 AT S R VE K O 5K 64. 20
me/g, I3 = T H AL 7 ZEFF ok A R (P<
0.05) , HkJ&A5] 2 YT 25FF nl i Ve & 50 11. 26
mg/g, HARTIOIM B FIZEAF AL VE R B i
PHET 3. 00 mg/g,

R RE 9108 MK 1T U by 2 i A B o T
45 (P<0.01)
F2 BHELTWEEIBAETMUE M HATAEEMHNESE
Table 2 Contents of soluble starch in stems, leaves and sheaths of

Huanghuazhan and Nanjing 9108 at different nodes

FIAMEVER) & & (mg/g)
REEDA fiigid

pi FHE 9108
By ZEFF 0.08+0.01e 0.17£0.01d
A 0.69+0e 1.58+0.06d
-4 1.12+0.02¢ 0.84+0.01d
2 ZEFF 8.60+0.23h 11.26£0.25b
Loy 5.78+0.03¢ 1.41£0.01¢
-4 6.53+0.07¢ 2.16+0.04¢
5347 E-vis 20.83+0.54a 64.20+0.41a
Ly 0.41£0.01e 0.40+0.01d
-4 4.20+0.07d 2.03+0.02¢
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10. 64% % 11. 67% Z 1], 8] 1 45 ZZ#F it 7 1 4
NSC &5 7 BRRAT 54 NSC &5 510 HL 13 IG
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HIFE B4 7 FIORE RS R AR 9108 A HEK [A] 35 7 i
J ZEFFRI B UE A i %L NSC B i 9 L i)
DL 2, w1 A 2 2R A TE R
FedReis , 2 9K 29. 29% Fl 28. 42% , Hiy i 18] 3 it
B, 5 L 24. 07% {51 3 15 Z5FF RN R A TE RS 1 B A
S IZERAE NSC &5 20. 29% 1 20. 17% , HAth A7
(RITENS & B iZ B0 NSC & & 19 He B 241 7F 209% LA
T, FAHE 9108 5] 3 15 ZEFFVEM & i HIZEBAL NSC %
HEY 69. 08% , 1 I 35 5 T HAWFRAL & [ (P<0.01)
8] 3 TS e A o 32.26%, f8] 2 T I v
By e di Fb ol 31.24% 8] 1 TZEFFEm S RS
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Fig.1 The ratios of NSC content in different stems, leaves and sheaths of Huanghuazhan and Nanjing 9108 to the total NSC content of sin-

gle rice straw
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Fig.2 The ratios between starch content and the NSC content of Huanghuazhan and Nanjing 9108
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PEVEM O L IO TE R & i LR T 20%
Horb 8] 2 5 2ERF T 5 L3R 15, 05% 18] 3 715 Hh Z5FF
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Fig.3 The ratios between soluble starch content and the total starch content of Huanghuazhan and Nanjing 9108
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et , FEER A ZEFT AN AR SR AR A
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PR SR B ER T AT R RZHR
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33 EEEEINS BERENSERES THUHE
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IR 25 4 b7 FIORE RS R RE 9108 A B A [a] 3 (2 i
F ZEFFRI S TE R B (AR LR AL NSC & it L
BIASIE], BAE B 1 TSR] 2 1A AR i
ATIZHERAE NSC 7 it 9 L i) i 3 i T LA &R A, (03
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P v 1 i T R S RS R

IR ABAEARIE T B NSC 7 2 5 /K A5 0 P 14k v
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