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Varietal Differences of Leaf Senescence and Photosynthate
Translocation Rate During Grain Filling Period in Barley

Yooun Il Nam*, Bon Cheol Koo* and Kyu Bok Youn*

ABSTRACT : In order to determine the relationships between the rates of leaf senescence and photosynthate
translocation during the grain filling periods in barley, field experiments were conducted through 1989/1990
crop year, Thirty barley varieties and lines having different leaf senescence were used for the experiments.
Varieties differed significantly in the rate of leaf senescence and rate of grain filling. The rate of leaf
senescence at early (10-20days after heading) and late period (20-30days after heading) during of grain filling
were positively correlated with the rate of grain filling in same period, respectively. But the rate of leaf
senescence at 10-20 days after heading negatively correlated with the rate of grain filling during the whole
grain filling period(10-35 days after heading). Whereas, the rate of leaf senescence at late period was
positively associated with the rate of grain filling during the whole grain filling period. Rates of grain filling
at the late and whole periods have positively influence on grain weight (r=0.62**~-0.93**), but rate of leaf
senescence at early period and duration of grain filling negatively correlated with the grain weight (r=-0.33~
-0.15). The patterns of leaf senescence index for the varieties tested were grouped by four. Among these
patterns, the most ideal pattern was [V type.
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Table 1. Mean value of rate and duration of grain filling, and grain weight in 30 barley varieties grown at
Suweon through 1989/1990.

. Grain Grain Rate of Duration of
Variety yield weigth grain filling grain filling

g/m? mg/grain mg/grain/day days
1 Olbori 597 28.0 0.95 40
2 SB80139-1/Gangbori 518 32.1 1.19 35
3 KY63-786/Seolbori 568 27.4 0.91 40
4 79397-B-95-001 596 30.3 1.00 40
5 CMB 78A-279/Seolbori 624 28.8 0.96 37

6 Dongl/Triple//Sam-0Ol 568 34.4 1.21 34
7 Dongl/Triple B.//Sam 559 33.1 1.06 36
8 Baekdong/SB7736-B-145 540 31.6 1.06 41
9 Gaw80, 40Ks/Gangbori 524 28.0 0.97 42
10 Ben-Gi-Gang/Sul65-CI1208 532 30.5 1.04 36
11 Dong2-Bengei/Bengei-Gino 531 30.1 1.05 35
12 Baech-H . P-Olbori/Sul90HP 524 33.6 1.17 38
13 Suweon 216 529 32.9 1.15 41
14 Dong?2/Sul05-HA-Ol-Boan- 541 33.3 1.18 40
15 CMB1A-983/Gang//Paldal 598 33.7 1.18 40
16 Oworl/Namhe//SamyunanB-Ol 558 29.1 0.99 41
17 Gang/Sam36/Bonibyg 509 34.2 1.18 39
18 Su208/FB (Olbori/Daechi) 614 27.7 0.94 39
19 CMB81A-1177/Gang//Boanjin 624 35.4 1.25 40
20 CMB81A-1812/Gang//C15043 568 30.2 1.05 37
21 Suweon 238 658 29.3 0.99 40
22 Suweon 249 635 26.5 0.93 35
23 Suweon 252 568 28.8 1.04 42
24 Milyang 40 634 31.9 0.99 36
25 Suweon 260 583 28.3 1.60 41
26 Milyang 43 572 30.2 1.00 40
27 Durubori 556 27.5 0.92 36
28 Suweon 202 581 30.9 1.03 36
29 Bozu 578 28.2 0.95 41
30 ' Bengeiomugi/Ginomeo 565 31.3 1.10 41
“Mean 572 30.6 1.04 38
LSDo.05 65.3 1.8 0.09 2.4

Table 2. Varietal differences of leaf senescence index and rate of grain filling during the grain filling period

in barley . unit © %
s Days after heading
t
Ttems vaney 10 15 20 25 30 35

Leaf Baech-H.P-Olbori/Su190HP 60.1 45.9 40.0 20.1 0.0 0.0
senescence Suweon 249 43.3 35.0 21.6 8.3 0.0 0.0
Index Olbori 58.9 54.1 43.5 40.4 18.0 3.3
Suweon 252 71.9 67.6 62.1 52.6 25.0 15.1
‘Rate of Baech-H  P-Olbori/Sul90HP 16.2 26.5 52.8 78.9 100.0 100.0
grain Suweon 249 24.5 45.0 64.0 84.9 100.0 100.0
filling Olbori 13.2 30.0 51.8 60.2 70.5 87.5
Suweon 252 9.0 15.5 45.3 51.3 80.1 94.1
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Table 3. Varietal differences of rate of leaf senescence, rate of grain filling and grain weight during 10-20

days after heading. )

Fast leaf senescencing variety group

Slow leaf senescencing variety group

Variety R.L.S* R.G.F* G W* Variety R.LS R.GF. GW,
: (%) (mg/g day) (mg/g.) (%) (mg/g./day) (mg/g.)
Olbori 15.4 1.23 27.99 SB80139-1/Gang. 11.0 1.16 32.12
KY63-786/Seol- 17.8 1.13 27.38 CMB 78A-279/Se. 3.9 0.78 . 28.83
79397-B-95-001 39.1 1.50 30.25 Dongl-/T.P//Sam- 1.2 0.93 34.38
Dongl/T.B//SAM- 21.2 1.90 33.12 Gaw80, 40Ks/Gang, 7.0 1.24 28.01
Baekdong/SB7736- 22.7 1.28 31.64 Dong2-Bengei/Be. 13.1 0.76 30.14
Oworl/namhe//Sam- 26.4 1.09 29.14- Baech-H P-Olbori 11.3 0.96 33.57
Gang-Sam36/Bonibyg 18.1 1.25 34.17 Dong2/Sul05-Ha-Ol- 0.1 0.84 33.26
Su208/FB(Ol./Da.) 23.4 1.27 27.68 CMB1A-983/Gang//P. 6.2 0.87 33.74
Suweon 249 21.7 1.07 26.46 CMB81A-1177/Gang- 8.7 0.99 35.36
Milyang 43 25.6 1.23 30.20 CMBS81A-1812/Gang- 2.7 0.91 30.20
Suweon 202 18.4 1.21 30.93 Suweon 238 11.3 1.00 29.28
Bozu 20.2 1.16 28.17 Suweon 252 9.8 1.11 28.79
Bengei/Ginomeo 17.8 1.25 31.31 Milyang 40 14.9 0.88 31.98
Suweon 216 16.4 1.50 32.89 Suweon 260 3.1 1.12 28.25
Mean 21.7 1.29 30.10 Mean 7.5 0.97 31.28
(%) (100) (100) (100) (%) (35) (75) (104)

* R.L.S; Rate of leaf senescence, R.G.F ; Rate of gra_in filling, G.W ; Grain weight

Table 4. Varietal differences of rate of leaf senescence, rate of grain filling and grain weight during 21-30

days after heading.

Fast leaf senescencing variety group

Slow leaf senescencing variety group

. R.L.S* R.G.F* G.W* . R.L.S R.G.F. G.W.
Variety (%) (mg/g./day) (mg/g.) ¥ eTeY (%) (mg/g./day) (mg/g))
SB8039-1/Gang 38.3 1.22 32.12 Olbori 25.5 0.76 27.99
Dongl/T.P//Sam- 59.3 1.21 34.38 KY63-786/Seol- 14.2 0.76 27.38
Ben-Gi-Gang/Sul65- 39.3 1.15 30.54  79397-B-95-001- 28.4 0.67 30.25
Dong2-Bengei/Be. 41.7 1.24 30.14 Dongl/T.B//SAM- 27.4 0.50 33.12
Baech-H , P-Olbori/- 48.8 1.31 33.57 Baekdong/SB7736- - 24.3 0.91 31.64
Dong2-/Sul05-Ha- 38.9 1.40 33.20 Suweon 216 29.8 0.91 32.89
CMBI1A-983/Gang//- 46.0 1.38 33.74 CMBB81A-1812/Gang- 27.9 1.18 30.20
CMBg1A-1177/Gang- 35.1 1.43 35.36 Suweon 249 20.5 0.61 26.46
Suweon 238 39.9 0.98 29.18 Suweon 260 30.0 0.82 28.25
Suweon 252 37.1 0.99 28.79 Durubori 20.3 1.06 27.48
Bengei/Ginomeo 48.0 1.00 31.31 Bozu 13.7 0.90 30.93
Mean 43.0 1.21 32.03 Mean 23.8 0.83 29.69
(%) (100) (100) (100) (%) (55) (68) (93)

* R.L.S : Rate of leaf senescence, R.G.F ; Rate of grain filling, G.W ; Grain weight
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Table 5. Correlation coefficients of several characteristics related to grain filling.
Characters (1) (2) (3) (4) (5) (6) (7 8 9 (o) (a2
(1) R.G.F (AHE)
@ #  (AHL) -0.69**
3 (AHAL) -0.03  0.74**
4y D.G.F 0.41* -0.33 -0.08
(5) R.L.S (AHE) 0.57** -0.62**-0.33  0.20
(6) #  (AHL) -0.26  0.59** 0.56**-0.05 -0.30
(.~  (AHEL) 0.22  0.04 0.24 0.11 0.52* 0.66**
(8) Grain Wt, 0.07 0.62** 0.93**-0.15 -0.19 0.48** 0.27
(9) No.of grains/spike 0.12 -0.09 -0.18 -0.12 -0.05 -0.06 0.09 0.16
(10) Heading date -0.34 0.15 -0.11 -0.72**-0.35 -0.17 -0.43* 0.01 0.31
(11) L.T.R -0.03 -0.14 -0.20 0.15 -0.03 -0.13 -0.13 -0.11 0.01 0.23
(12} Grain yield -0.14 -0.20 -0.41* 0.07 0.05 -0.06 -0.76**-0.27 0.32 0.27 0.47**-

R.G.F; Rate of grain filling, D.G.F ;
Light transmission rate

Duration of grain filling, R.L.S ; Rate of leaf senescence, L. T. R ;

AHE ; 10-20 days after heading, AHL ; 31-35 days after heading, AHEL ; 10-35 days after heading
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