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Table 1. Concentration and amount of dry matter, nitrogen and total nonstructural
carbohydrates (TNC) of rice plant fractions at h:ading and maturity stages

(Tainung No. 67, Pingtung experiment, 2nd crop of 1931)

Panicle
Growth
: f i . .
Character tage Leaf blade Culm Filled Unfilled | Panicle Lol Total
grain grain branch
Dry Wf:ight Heading 8.01.1 15.342.5 44412 2717
Ce/hil) | Napurity | 20206 | 107216 1200 £=82 | 12404 | 1001 | 222 349
| |
. | |
Nitrogen Heading 2734013 | 0.99+0.09 1.27+0.08
(%) Maturity | 1542010 | 069:=012 | 1.32:20.11] 123:2005 074==0.04
TNG Heading 32405 16419 8.1+28
(%) Maturity | 33405 | 47233 [664 =21 289 ==27 | 22 =01
Heading 218 151 56 425
Nitrogen .
( mg/hill) Maturity 31 73 264 15 7 286 390
Difference| — 187 — 18 +230 —35
Heading 03 2.3 0.4 3.2
TNC . .
(g/hill) Maturity 01 0.5 13.3 0.4 nil 13.7 143
Difference | — 02 — 20 + 13.3 +11.1
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Table 2. Concentration and amount of dry matter, nitrogen and total nonstructural
carbohydrates (TNC) of rice plant fractions at heading and maturity stages
(‘Tainan No. 5, Lotung experiment, 2nd crop of 1981)
Growth | Panicle
Character stage Leaf blade ’ Culm Filled | Unfilled | Panicle ol Total
grain grain branch
Dry weight Heading 5.7 #=09 | 152 =423 4008 24.9
Ce/hill) | Maturity | 36 2206 | 103 =16 (168 =3.0 | 08 =02 | 07-=004 183 322
!
Headi 1.844=0.16 | 0.444=0.09 084—|—OOS!
Nitrogen eading .84+0. 4440, .84-4-0.05!
(%) Maturity | 1472027 | 0.52:20.04 | 1,08==0.15 0.89:0.07 0.58:-0.04
TNG Heading 66 =08 ! 262 453 102424
(%) Maturity | 17 202 | 75 =45 63.0 %23 217 22 | 1.94-03
Heading 105 68 34 207
Nitrogen . ‘
(mg/hill) Maturity 52 53 182 7 193 298
Difference —53 -15 4159 491
Heading 0.4 40 0.4 4.8
TNC . .
(g/hill) Maturity 01 0.8 106 02 nil 108 117
Difference —04 —3.2 + 104 +-6.8
Table 3. Concentration and amount of dry matter, nitrogen and total nonstructural
carhohydrates (TNC) of rice plant fractions at heading and maturity stages
(‘Tainan No. 5, Taichung experiment, 2nd crop of 1981)
Growth Panicle
Character stage Leaf blade Culm Filled | Unfilled | Panicle ‘ Total Total
grain grain branch [ ota
Dry weight Heading 6.0 =12 | 172 3.3 6.0+1.4 29.2
(e/hil) | Maturity | 23 2204 | 104 =16 [197 =3.8 | 17-=02 | L1 ==01 22.3 352
Nitrogen Heading 227+019 | 067011 1.182+:0.07
(%> Maturity | 1392012 | 0512=005 | 1.04==0.07 0.63=0.06
TNC Heading 31 =06 | 22.4 2.1 9.94+2.4
(%) Maturity | 70 =05 | 3.5 =15 [69.7 £=2.2 250 ==13 | 3.1 =02
Heading 136 115 70 321
Nitrogen . .
(mg/hill) Maturity 32 53 203 18 230 318
Difference —104 —62 +160 —6
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Table 3. (Continued)
Growth Panicle
Character . Leaf blade Culm Filled | Unfilled | Panicle Total Total
ge grain grain branch ota
Heading 02 39 06 4.7
TNC
(g/hill) Maturity 02 04 137 0.4 nil 141 14.7
Difference 0.0 — 35 + 135 4+ 10.0
Table 4. Concentration and amount of dry matter, nitrogen and total nonstructural
carbohydrates (TNC) of rice plant fractions at heading and maturity stages
(Taichung sen No. 12, Taichung experiment, 2nd crop of 1981)
Growth Panicle
Character N Leaf blade Culm Filled | Unfilled | Panicle ol Total
stage grain grain branch o
. \ '

Dry weight Heading 86 =+16 19.7 =32 8.4+16 36.7
Ce/hill) | parurity | 26 405 | 87 210 288 =42 | 15 =03 |L5 =01 31.8 431
Nitrogen Heading 2.114=0.09 0.38+=0.03 1.214=0.06

)
(%) Maturity | 134005 | 047:5003 114003 0972005 052:6002
TNC Heading 38 =03 23.1 1.8 9.64-2.8
(%) Maturity | 56 =06 | 34 =19 683 =18 (305 =19 | 2.5 =01
Heading 182 114 102 398
Nitrogen .
(mg/hill) Matunty 34 41 329 14 8 351 426
Difference —148 —173 +249 +28
Heading 03 4.9 0.8 6.0
TNC . .
(g/hlll) Maturity 0.1 0.3 19.7 0.3 nil 202 206
Difference —02 —4.6 +19.4 +14.6
Table 8. Concentration and amount of dry matter, nitrogen and total nonstructural
carbohydrates (TNC) of rice plant fractions at hzading and maturity stages
(Taichung sen No. 10, Taichung experiment, 2nd crop of 1981)
o { Growth Panicle |
aract T
T age | e Pladel Culm o R | Unfilled | Panicle | po ota
‘ grain grain branch

Dry weight| Heading 84 11| 203 =422 102 =+1.4 389

(g/hill)
Maturity 4.0 =07 | 11.1 =1.6 |33.5 #=5.2 | 1.6 =02 | 1.4 =03 3358 51.6
_ ————
Nitrogen | Heading | 20901 | 0562003 s 115003
17
(%) Maturity | 131011 1152008 078::003 051003 |

0.44--4;0.081
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Table 5. (Continued)

Growth Panicle
Character . Leaf blade Culm Filled | Unfilled | Panicle Total Total
stage grain grain branch
TNC Heading 3.040.3 264420 10.94=2.1
(%> Maturity | 374206 | 30206 | 70.0:22.5 | 22.0:234 | 25201
1Heading 176 114 118 408 .
F;Z?Eﬁi‘) Maturity 5 49 384 12 7 403 504
Difference —124 —65 +285 +96
Heading 0.3 5.4 11 68
(;;gﬁ y | Maturity 02 03 234 03 nil 237 24.2
Difference —-0.1 —5.1 +22.6 +176
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Table 6. Yield components and harvest fractions of dry matter, nitrogen and total
nonstructural carbohydrates (TNC) of rice cultivars grown in different
locations (2nd crop of 1981)

‘ Preheading
Variety Panicle | Spikelet Seed- 1,000~ Grain | Harvest a b/ storage
and number | number | setting |grain wei | yield per HNI |HTNCI| contri-
location per hill | per pani (%) |ght hill index bution®
cle () €:9) (%)
Tainung
67 10.24£2.11107.224=15.1] 78.5#8.1] 232==1.3 200452 0.57 0.68 0.96 116
(Pingtung )
Tainan 5 11.542.0/ 82.3==13.0] 77.4=5.7) 232407 16.8+3.0, 0.52 0.61 0.91 23.1
(Lotung)

Tainan 5 11.5£2.0100.6==18.7| 72.6=+=4.9] 23912 19738 0.56 0.65 0.93 179
(Taichung )

Taichung

sen 12 14.34=2.2) 962134 80.7+4.8 26.3==1.1] 28.8=%=4.2] 067 0.77 0.96 171
(Taichung )

Taichung
sen 10 1144151339177, 81.8+4.1| 26.82=0.6/ 33.4=4=52 063 0.76 0.97 156
(Taichung ) |

a Harvest nitrogen index=amount of N in filled grain/amount of N in whole plant
b Harvest TNC index=amount of TNC in filled grain/amount of TNC in whole plant
¢ Percent of harvest TNC contributed by TNC stored in vegetative organs before heading,

translocation efficiency of 70% was presumed.
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The Relatmnshlp between Pho’tosynthetlc Productlon
durmg Grain-filling and Grain Yield of the
Second Crop Rice '

A. H. Yang, W. S. Liang, M. L. Wei and D. J. Liu?

Summary

Experiments were held in the 2nd crop, 1981 at three locations (Lotung, Taichung
and Pintung) to investigate the potential of dry matter and total nonstructural carbohy
drate. (TNC) production and their relationship with grain yield in rice. .

Nitrogen concentration in the leaf blades was low at hsading and decreased contmu
ously ‘during grain-filling whereas changes in TNC concentration if the leaf blades
were erratic during th2 sam: pzriod. Culm TNC was ovar 20% at heading but decreased
to 3-4% at maturity, indicating marked retranslocation to thz developing panicles. Net
dry-matter accumulation was about 6-8 g per hill with th: only exception of Taichung
sen No. 5 grown in Taichung area (12 g). However, no definite relationship was found
bdtween grain yield and the amount of dry weight increass during grain filling. In
contrary TNC production was correlated with grain yizld and could be us>d as an index
of the efflc1vncy of dry matter distribution.

" Low YICld of Tainan No. 5 at Lotung arza was duz to fewer numb=r of splkelets
psr. _panicle. The attribution of high grain yield of indica ricz at Taichung was more
pariicle number or .spikelat numbar par panicle. Harvast index (HI) ranged between 0.52
to 0.67 and was positively correlated with yield. Similar result was found on harvest
nitrogen index (HNI). However, high HNI was considzred as thz result of high grain
yield rather than the cause of it. Harvest TNC index (HTNCI) was as high as 0.91-0.97.
Lowest value of HTNCI was' observed on Tainan No. 5 rice at Lotung area, suggesting
inefficient translocation of available carbohydrates from ‘vegetative organs to panicles.
I ‘genisral, less than 4% of TNC remained in culms at maturity which  indicated that
photosynthate productmn durmg grain-filling mxght not be able to meet the demand of
pamcles o '
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