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Genotypic Difference in Leaf Senescence during Grain Filling and
Its Relation to Grain Yield of Rice

Jae-Hong Park and Byun-Woo Lee'
School of Plant Science, College of agriculture and Life Science, Seoul National University; Suwon 441-744, Korea

ABSTRACT : This study was conducted to investigate
the varietal differences in leaf senescence during ripening
stage and its relation to grain yield of rice. During grain
filling period leaf senescence was evaluated by SPAD read-
ings (an indirect indicator of chlorophyll content) for 74
varieties including local, improved domestic, and intro-
duced varieties in the field condition. Leaf senescence was
varied greatly among 74 varieties. Jodongji and Dadajo
known as local rice varieties had significantly lower SPAD
value than the other varieties and became senescent rap-
idly. However, SPAD value of the flag leaf and 2nd leaf of
SNU-SG1 were much higher than the other varieties and
leaves of SNU-SG1 also showed a tendency of delayed
senescence compared to the other varieties. There were
significantly positive correlation between cumulated
SPAD value of upper leaf (flag leaf and 2nd leaf) during 35
days after heading and grain yield divided by sunshine
hour during 40 days of grain filling and compensated for
temperature effect, and cumulated SPAD value of the 4th
leaf showed negative correlation with the yield. That is, the
delayed senescence of the upper leaves and the rapid
senescence of lower leaves were positively associated with
grain yield increase.

Keywords : leaf senescence, SPAD-value, yield, grain filling,
rice.
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Table 1. Rice varieties used for the experiment.
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No. Variety gﬂﬁg Ecospeies No. Variety glh% Ecospeies No. Variety g:gruannctegr Ecospeies
1 SNU-SGI Medium Japonica 26 Bongkwangbyeo Medium Japonica 51 Daeyabyeo Medium Late Japon§0a
2 Daejinbyeo Early Japonica 27 Cheongmyeongbyeo Medium Japonica 52 Donganbyeo Medium Late Japomca
3 Dunnaebyeo Early Japonica 28 Donghaebyeo Medium Japonica 53 Gyehwabyeo Medium Late Japon!ca
4 Inweolbyeo Early Japonica 29 Gancheonbyeo Medium Japonica 54 Hoanbyeo Medium Late Japomca
5 lJinbubyeo Early Japonica 30 Hwabongbyeo Medium Japonica 55 hwamyeongbyeo Medium Late Japomca
6 Jinbuolbyeo Early Japonica 31 Hwajinbyeo Medium Japonica 56 Hwanambyeo  Medium Late JaPOH}Cfi
7 Jinmibyeo Early Japonica 32 Hwaseongbyeo Medium Japonica 57 Hwasmabyeo  Medium Late Japomca
8 Joryeongbyeo  Early Japonica 33 hwayeongbyeo Medium Japonica 58 MHmibyeo Medium Late Jammca
9 Junghwabyeo  Early Japonica 34 Janganbyeo Medium Japonica 59 Ilpumbyeo Medium Late Jammca
10 Keumobyeo Early Japonica 35 Juanbyeo Medium Japonica 60 Keumnambyeo Medium Late Japon!ca
11 Mananbyeo Early Japonica 36 Keumobyeo #1 Medium Japonica 61 Mangeumbyeo Medium Late Japon}ca
12 Namweonbyeo Early Japonica 37 Keumobyeo #2 Medium Japonica 62 Namgangbyeo Medium Late Japomca
13 Obongbyeo Early Japonica 38 Kwanganbyeo Medium Japonica 63 Nampyeongbyeo Medium Late Japonfca
14 Sambaegbyeo  Early Japonica 39 Naepungbyeo Medium Japonica 64 Nonghobyeo Medium Late Japon¥ca
15 Samcheonbyeo Early Japonica 40 Nonganbyeo Medium Japonica 65 Tamjinbyeo Medium Late Japompa
16 Sangjubyeo Early Japonica 41 Palpungbyeo Medium Japonica 66 Yeongnambyeo Medium Late Japonlga
17 Sangmibyeo Early Japonica 42 Seoanbyeo Medium Japonica 67 Dadajobyeo Early Local nece
18 Sangsanbyeo  Early Japonica 43 Seojinbyeo Medium Japonica 68 Jodongjibyeo Medium Local nice
19 Sinunbongbyeo Early Japonica 44 Surabyeo Medium Japonica 69 Andabyeo Medium Tong;l
20 Sobaegbyeo Early Japonica 45 Wonhwangbyeo Medium Japonica 70 Baegyangbyeo Medium Tong¥1
21 Unbongbyeo  Early Japonica 46 Yeonghaebyeo Medium Japonica 71 Dasanbyeo Medium Tong%l
22 Undubyeo Early Japonica 47 Chucheongbyeo Medium Late Japonica 72 Namcheonbyeo Medium Tongil
23 Unjangbyeo Early Japonica 48 Daeanbyeo Medium Late Japonica 73 Nampungbyeo Medium TOﬂg'}l
24 Anjungbyeo Medium  Japonica 49 Daecheongbyeo Medium Late Japonica 74 Taebaegbyeo Medium Tongil
25 Ansanbyeo Medium Japonica 50 Daesanbyeo Medium Late Japonica
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Fig. 1. Temporal changes in SPAD readings during grain filling in 74 rice varieties.
A : cultivars had heading date between 17 July and 31 July in 2001.
B : cultivars had heading date between 1 August and 13 August in 2001.
C : cultivars had heading date between 14 August and 21 August in 2001.
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Table 2. SPAD values integrated over 35 days after heading in 74 rice varieties.
. Heading Cumulated SPAD value
No Varieties
date Flag leaf 2nd leaf 3rd leaf 4th leaf 5th leaf Total

1 SNU-SG1 8/16 1530.0 1418.6 1349.5 1035.2 84.4 54177
2 Daejinbyeo 729 1353.0 1182.4 1062.8 795.6 384.6 4778.3
3 Dunnaebyeo 8/1 1326.2 1298.6 796.5 125.1 49.1 3595.6
4 Inweolbyeo 7129 1407.2 1420.2 1283.0 919.2 234.5 5264.0
5 Jinbubyeo 726 1329.7 1222.3 1017.0 625.8 3499 4544.8
6 Jinbuolbyeo 8/1 1172.6 1165.9 986.9 331.5 0.0 3656.9
7 Jinmibyeo 717 1403.0 1453.5 633.5 396.3 439 3930.2
8 Joryeongbyeo 7129 1248.0 1287.0 1102.6 552.7 294.1 4484.4
9 Junghwabyeo 7129 1217.4 1296.3 860.6 4427 45.6 3862.7
10 Keumobyeo 726 1312.8 13133 1145.1 664.4 219.2 4654.8
11 Mananbyeo 8/1 1147.6 1243.3 1130.3 595.3 9.9 41264
12 Namweonbyeo 720 1255.7 1220.7 891.1 499.1 159.0 4025.6
13 Obongbyeo 726 1294.1 1297.0 1099.3 840.6 307.7 4838.6
14 Sambaegbyeo 7126 1289.1 1277.4 1211.7 579.7 107.5 4465.3
15 Samcheonbyeo 726 1439.8 1359.0 952.9 574.6 1335 4459.7
16 Sangjubyeo 720 1126.5 1088.4 664.9 360.9 153.6 3394.3
17 Sangmibyeo 729 1090.8 1057.1 921.3 389.7 114.8 3573.7
18 Sangsanbyeo 7/29 1133.8 1123.9 988.2 321.7 44.7 3612.2
19 Sinunbongbyeo 7/29 1277.2 1346.9 1072.4 809.1 567.0 5072.6
20 Sobaegbyeo 717 1318.1 1309.8 1064.6 494.1 322 4279.8
21 Unbongbyeo /17 13414 1338.5 11339 221.3 227 4057.8
22 Undubyeo 17 1266.2 1187.4 808.9 403.1 144.6 3810.2
23 Unjangbyeo 7/23 12132 1174.4 9734 508.2 190.8 4060.0
24 Anjungbyeo 8/10 1202.6 1239.9 1072.1 619.9 20.2 4154.7
25 Ansanbyeo 817 1318.5 1451.2 1200.4 794.6 1594 4924.0
26 Bongkwangbyeo 8/16 1126.0 1161.0 1015.5 949.6 197.8 4449.9
27 Cheongmyeongbyeo 8/16 1166.1 1116.5 1046.8 706.8 0.0 4036.2
28 Donghaebyeo 8/10 1183.6 1155.1 1049.9 657.8 118.9 4165.3
29 Gancheonbyeo 8/10 1176.0 1173.8 1110.0 692.9 208.3 4360.9
30 Hwabongbyeo 8/13 1046.2 1024.7 880.5 433.8 26.0 34112
31 Hwajinbyeo 8/16 1049.0 1009.9 946.8 841.0 425.1 4271.7
32 Hwaseongbyeo 8/16 1157.6 1131.5 1109.0 672.1 275.0 4345.2
33 hwayeongbyeo 8/21 1071.3 1043.2 894.8 673.6 340.0 4022.9
34 Janganbyeo 8/13 1208.3 1264.3 1209.6 1142.8 4189 52439
35 Juanbyeo 8/13 1325.2 1275.9 1246.9 621.2 2143 4683.5
36 Keumobyeo #1 726 1190.0 1114.5 946.0 3298 113.3 3693.5
37 Keumobyeo #2 8/13 1130.1 1047.7 1004.5 880.1 4924 4554.8
38 Kwanganbyeo 7/29 1262.5 1241.4 1115.8 687.1 1149 4421.6
39 Naepungbyeo 8/4 1268.2 1304.8 1057.8 4129 72.2 41159
40 Nonganbyeo 8/13 1087.6 1127.3 1074.9 828.5 158.6 4276.9
41 Palpungbyeo 8/10 12233 1226.5. 1107.7 891.8 4342 4883.6
42 Seoanbyeo 84 1356.0 1407.2 1270.1 805.5 213.1 5051.9
43 Seojinbyeo 8/10 1217.5 1217.1 1211.6 664.9 228.1 4539.2
44 Surabyeo 8/16 1077.0 1023.3 928.8 656.2 92.8 3778.0
45 Wonhwangbyeo 8/16 1116.6 1009.9 943.0 500.9 295 3600.0
46 Yeonghaebyeo 8/13 1248.9 12104 1183.1 855.0 186.1 4683.6
47 Chucheongbyeo 8/10 1275.2 1200.4 1097.3 961.5 4493 4983.7
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. Heading Cumulated SPAD value
No Varieties
date Flag leaf 2nd leaf 3rd leaf 4th leaf 5Sth leaf Total

48 Daeanbyeo 8/21 1082.1 1087.6 10413 9514 628.1 4790.5
49 Daecheongbyeo 8/16 1193.1 11722 1143.8 657.8 3225 4489.3
50 Daesanbyeo 8/13 1265.6 1113.6 1001.1 549.2 46.1 39757
51 Daeyabyeo 8/16 1173.3 1015.9 961.2 768.8 332.6 4251.8
52 Donganbyeo 8/18 1090.9 1051.1 1051.6 964.4 558.6 4716.6
53 Gyehwabyeo 8/18 1155.8 1059.3 942.1 584.2 97.0 3838.3
54 Hoanbyeo 8/16 1150.7 1118.5 1108.5 1056.3 672.0 5106.0
55 hwamyeongbyeo 8/16 1196.9 1103.9 931.8 648.5 1642 40453
56 Hwanambyeo 8/16 1168.2 1078.4 1094.9 899.9 111.6 4353.0
57 Hwasmabyeo 8/18 965.3 879.6 738.2 2284 0.0 2811.6
58 Ilmibyeo 8/18 960.1 972.8 881.7 691.0 343.2 3848.8
59 Ilpumbyeo 8/21 1000.3 951.0 816.2 361.9 0.0 3129.4
60 Keumnambyeo 8/21 1254.6 1186.6 1068.3 766.4 3434 4619.4
61 Mangeumbyeo 8/18 12149 1103.5 1088.4 922.9 419.0 4748.7
62 Namgangbyeo 8/21 1149.7 1083.5 1172.0 910.8 53.6 4369.5
63 Nampyeongbyeo 8/21 1023.6 1053.6 1075.7 10234 4954 4671.7
64 Nonghobyeo 8/21 1094.2 1059.2 995.5 697.1 272.6 4118.5
65 Tamjinbyeo 8/18 1258.6 1094.2 1079.9 842.0 311.1 4585.8
66 Yeongnambyeo 8/18 1119.9 1053.9 982.6 769.6 336.8 4262.8
67 Dadajobyeo 81 983.2 898.0 548.6 283.9 23.8 27375
68 Jodongjibyeo 8/10 1014.3 786.1 480.9 298.5 40.3 2620.0
69 Andabyeo 8/16 1131.0 1054.3 883.1 793.7 141.2 4003.5
70 Baegyangbyeo 8/7 1233.6 1266.9 1147.0 672.8 2134 4533.8
71 Dasanbyeo 8/4 1285.1 1235.5 1154.9 942.7 341.6 4959.8
72 Namcheonbyeo 8/17 1218.6 1238.8 1091.7 708.7 112.1 4369.8
73 Nampungbyeo 8/7 1205.8 1286.5 1312.2 1146.0 460.3 5410.7
74 Taebaegbyeo 8/17 1205.5 1069.7 722.8 79.7 28.4 3106.1
Average 1199.6 1166.7 1018.8 662.0 211.0 4258.0
Max 1530.0 1453.5 1349.5 1146.0 672.0 5417.7
Min 960.1 786.1 480.9 79.7 0.0 2620.0
CV(%) 94 11.7 16.4 36.7 80.0 142
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Fig. 3. Relationship between cumulated SPAD value for 35 days after heading and grain yield per sunshine hour. Yield per sunshine hour
for 40 days after heading was compensated for temperature effect by deviding it with {1 —0.0314(T —21.4)?} according to Hanyu et
al.(1966). T is average air temperature for 40 days after heading. Numbers indiate cultivars as in Table 1.

Table 3. Correlation coefficeint of grain yield with the SPAD
values cummulated during 35 days after heading in 74
rice varieties.

Cummulated SPAD value of

Item

Flagleaf 2ndleaf 3rdleaf 4thleaf  Total

Grainyield -0.002™ -0.041™ 0.186™ 0.233™ 0.154™
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