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Relationship between Leaf Senescence and
Photosynthate Translocation during Grain filling in Barley

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

ABSTRACT

ABSTRACT : The study aimed to investigate the relationship between the rates of leaf senescence and

photosynthate translocation at post-anthesis.

Seven barley varieties were observed at Suweon in 1988-89.

The varieties differed significantly in the number of leaves survived and the rate of photosynthate

transolcation with the progress of grain filling. The rate of grain filling was higher in the fast leaf sene-

scencing varieties than the slow senescencing ones. There was a close coincidence between the rates of

grain filling and '*C translocation into grains. Photosynthesis was higher in the fast leaf senescencing

varieties at early stage of grain filling, but the reverse phenomenon was observed at the late stage of grain filling .

The grain yield of fast senescencing varieties was higher than that of slow ones,

Sl IR BRUET R BB IR4E
EE ulel BEEs 3 BENT ot B AR
&, o]z qlsl MEL FE KES ZA HA
3 ek Al E 5ol mga, olde F {4 KE
BRRE-S 55~60 HEBEQH v& Selvebe &
BiRe] £ 33BRE Wl =HA g3 o,
KEE ol #YBEL &% % k&E°] ha¥ 58
BES 43tz gou feldels 258 BER
kS P FEE Bifolth BE fehvetdA
£ AR L RED 9ok BRNS BfEud
t o BET 5 gord KWEME o - BEE o
1 4 g€ Aeox A7 Ak a=d REH
L fEfTEBR L HiES) xel BMiERs o w
B3 RfEe] X1 g+ Effolch Y
7171 e mEHst o SEE B

BiARe] TS MES FHSE wye 4
ffé & ai oy, Ax 2 HEHST WelkE hiE
e ERoe BEs Ro] ERARC) ZAolA
B4 GG R BE ¥nl ohzl, EBRERMY
B MOMEC 2 REE U MBS WMo thiEgle] (R
BE So2 o3| WEHD Whe] o 27 A

E
‘Lnfﬁ?}mm

_N M op du jo
*m T

2ol HEEHk] =2 B SHES BACT S8
BEAIEE E ol Rusta gleht-3619 = girlx] 4}
Wol BAfEMALE HEAEIAR BEARIC] L &M
BRME BB BRS ZRE ¢ Ytk e el F
T RAESE ZRPM EFd 48 RERSE
YeEtke] BT glo] B WRAE At F
23 RET olx Zalzn 3+ HiFo|ctd4®
BH] SlolA EMLEYe] BEERA 3 FH
=, BB METols T B dx BE
o] o]4to 2 EiizlE HEE Yol 5~10%, B
20 %BE® ol 7 e = BEH LBt A
o8 A EHE=ELE Aoz B3 9y o Foll B
P RE-L WEH #Bnd W% EEINGL &
T A
e Seveteld i BRML BESH
HEBY =4 Eu obuel HEKS BFRE
Toll Wiegand %19 o2 HEREEE21010 0]
$EhEgk vhol o] BHAMC] BT MES A 4
A 3 glel, ol A FEMEMS HEsIE I
HJRE RBHEY Fhol BE=I gk —KHo=E
+ 2El9 Z#iioel 4oiASFE KEol E3 A

* BEFRET (Wheat & Barley Research Institute, Suwon 441-440, Korea)

** thh B X AB (College of Industry, Jungang Univ,,

Ansung 456-756, Korea) <¢'90. 10. 21 #2>

—34-



H BME AR R4k, Nass and Reiser!® o] 2oj35le
BRI B8 oz BB B HRAA
= Y Fld T UEHS Y= RESL
BBl B2 Al F¥Eo| 2 Hffolely
&7 E stdel =Held X HBe ne] BB
FOEFO EILHES FMELEWS BRSETY B
#E ¥t feldst mRkl HaT &M BH
t RfE TR BRREEER #43A g7

HE o HE

& HAE-2 1988 FEN ¥ 1989447+ 2 EER &
TR A% BEHs TS FA BfEsiged,
#ARES EHY EBFES AL FFReEY 6
8 & (RH) & FAEEH ERMd 1~2 &
e XE, BT+

BB iR 40cm BIE 18cmé KEHES
sl EERLS 13kg/10a2 319k MEEE 10
aly EWE Bk 6kg, BM Okg, ME Tkgd
Ao, BEE 2% 6kgd SEHAEPA
Mt FERBS BEABY @HEE FEE
98t 1/5,0002 9 2Bl 64E EEsH
RS BBV P k%o o i
Homms MES 7TH, 148, 21 Bl HAXT
oA Erslges BEHES o33 2ol FHE
BE XEE 4% F—sH #HE B ol4dlA
“C WA BKET Bkt 95t ol4tint E
HeldAUZT o2 HT % 1.0mX1L0mX 1.3m 2
79 kElelzd TS 4% % Ba''CO; & %=
% 100pci® AlAL#A 100 ml vt BEted HYE
Mol 3 A7 E &5t HFFABAA 0.1IN-
HCI-¢ Hmsld *CO, 7128 $EARSL £F
B H[EI /B fan o8 AP Z=EES B

Zed 2044 HEEZ BRI 24 BFER
VR 2 o] A4S RER EBALFIRZ A¥Este] 80 Cell Al
48R BEAZS MC HFTe A BBl R
¥ 04g2 S0ml B HBEA Y3 0.7N-HCI'5
ml & B & wHES AEE 100°C 7AKEd
A 2580 #Efrstalch kSR EREE 50
ml 2 E&3IT 40°CellA 54 KE No.5 WuE
e e ARE BREsh ®B#® 1ml & Scin-
tillation Vial ol # 332 Scintillation Cocktail
(ppo;4g, popop; 0.1g, Biosol ; 160ml, Tol-
uene ; 840ml) 100ml & M4 Liquid Scintil-
lation Counter (Beckman Ls 100C) 2 i 3H3l
ol XEH HlEL LI-COREte LI-6,00020%
RlsE sk et

BR Y ER

1. £¥H ¥ ESELEEH BN 28

Wit ZRAEH 98 28 GR&) 5 X8y £
EHE ms 2w £ 1A Bk

#go ZEES wE =R/, TRz KE
202 %% WEE®H 25 HEAS] £XEEsF 10~ 1.8+
ol Erh 28l KRES AL Bl 29~4.2
e RfEd & ZRE Jebych =3 HEAH
o g ELEHE 2L HACE K 244 B
upo} o] EHE ol W RERS HER 208
o 18.6~314%¢9 RKE -W&EHES 40.2~645
%R 2 ERL UAET C T A EBLERE
EEM HEsl mot: 29 14 BE uist F
o] fEEMe] fEEre] ERE o, BRI EAIE
B AY —Eg EHmol ek 894 oL 88 4R
o BB E ERJF S+ A BIFEST 88 Fol
Wl HES BERARET FHREC 04C =%e

BAA Tk 1EBM% #7E kEsigod 54 W BAESE 40mm BE s} ol LW o] w w3t v}
Table 1. Varietal differences in the number of survival leaves of main culm during the grain filling period in
barley. _
Degree of . Days after heading
Variety
Senescence 5 10 15 20 25
Sam heung 3.1 2.3 2.1 2.0 1.8
Fast Duru-bori 3.3 3.1 2.2 1.7 1.3
Suweon 202 3.0 2.3 1.6 1.3 1.0
Bozu 4.7 4.7 4.6 4.3 4.2
Slow Bengeiomugi/Ginomeo 4.6 4.0 3.9 3.5 2.9
Gangbori/Sam36/Bonibyg

5.0 4.7 4.6 3.9 3.6
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Table 2. Varietal differences of leaf senescence index during the grain filling period in barley

(unit : %)
Degree of Variet Days after heading
Ti
Senescence anety 15 20 25 30 35 40
Duru-bori 58.3 55.9 49.1 31.4 16.1 0
Fast Suweon 202 62.6 45.9 42.3 18.6 0 0
SB 81029-GB-30 38.2 30.3 29.6 29.5 0 0
Bozu 55.3 47.7 46.7 43.8 26.7 0
Slow Bengeiomugi/Ginomeo 57.2 54.8 51.4 40.2 19.5 0
Gangbori/Sam36/Bonibyg 73.2 69.1 68.9 64.5 15.5 0
Suweon 216 74.5 72.0 60.3 47.1 10.1 0

*Leaf senescence index=

Mean chlorophyll content of 2nd, 3rd and 4th leaf

Chlorophyll content of flag leaf
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Fig 1. Varietal differences of leaf senescence index
during the grain filling in two years,
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Table 3. Varietal differences of grain filling rate during the grain filling period in barley .

{unit : 9)
D of D fter headi
egree Variety ays after heading

Senescence 15 20 25 30 35 40
Duru bori 51.6 71.5 84.0 100 100 100
Fast Suweon 202 37.7 66.2 81.9 94.7 98.7 100
SB 81029-GB-30 46.7 70.5 84.1 92.1 100 100
Bozu 35.6 55.4 72.2 90.4 97.4 100
Slow Bengeiomugi/Ginomeo 47.3 55.2 69.0 91.5 99.3 100
Gangbori/Sam36/Bonibyg 32.1 52.6 70.4 96.5 100 100
Suweon 216 40.2 45.8 66.8 83.6 96.3 100
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Fig 2. Comparison of the grain filling rate during the
grain filling period of barley in two years.
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Table 4. Varietal differences of photosynthate translocation rate during the grain filling in barley.

(unit : %)
f ) Days after headin
Degree o Variety y g
Senescence 10 20 30
Samheung 33.0 51.7 64.7
Fast Duru-bort 26.2 47.3 60.0
Suweon 202 32.2 60.6 69.9
""""""""""""""""""" Bozu 23.1 40.0 56.5
Slow Bengeiomugi/Ginomeo 23.8 43.6 61.4
Gangbori/Sam36/Bonibyg 20.0 32.4 49.4
. . __ Dry weight of spike
Photosynthate translocation rate= Total dry weight of plant X100
Table 5. The partition of **C assimilated in various part of barley plant,
(unit : %)
7 day after 14 day after 21 day after
Variety Organ heading heading heading
Imme- After Imme- After Imme-~ After
diately 24hrs diately 24hrs diately 24hrs
Spike 6.4 48.0 10.2 39.5 5.6 33.5
Duru-bori Culm 10.9 10.6 11.8 9.6 19.8 12.2
upper leaves* 43.2 25.4 65.8 35.3 73.3 29.1
lower leaves** 39.2 16.0 11.1 15.1 0.7 8.8
Spike 31.3 47.1 17.5 42.0 2.2 30.2
Suweon 202 Culm 24.7 7.3 16.2 9.7 30.7 26.0
upper leaves 18.0 27.7 52.8 45.5 65.6 39.3
lower leaves 26.0 16.1 12.5 2.7 1.1 4.4
Bengei~ Spike 1.6 25.3 5.8 31.4 3.0 33.0
omugi/ Culm 15.5 29.4 9.1 5.4 11.8 18.8
Ginomeo upper leaves 37.3 25.9 44.5 41.5 81.9 36.8
lower leaves 44.5 20.4 39.0 17.4 3.2 10.4
Gangbori/ Spike 2.1 20.0 7.2 13.8 2.8 24.3
Sam 36/ Culm 14.5 29.1 10.2 14.4 16.0 17.5
Bonibyg upper leaves 44.3 24.1 45.7 31.0 75.4 52.7
lower leaves 38.5 26.2 34.8 17.7 5.8 5.4

*upper leaves ; flag, 2nd leaf, **lower leaves ; 3rd, 4th, and 5th leaf from flag leaf
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Table 6. Comparison of yield and yield components of barley varieties

Degree of No.of No.of 1000 Yield
Variety grains spikes grains
Senescence per spike per ny weight (kg/10a)
Duru-bori 40 742 29.7 658
Fast Suweon 202 42 863 32.1 658
SB 81029-GB-30 36 773 33.1 552
Bozu 45 613 32.5 545
Bengeiomugi/Ginomeo 40 735 3.1 529
Slow Gangbori/Sam36/ 41 637 33.9 520
Bonibyg
Suweon 216 49 628 33.8 639
L.S.D.{5%) 85**
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