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Effect of Sink and Source Related Characteristics on Grain Weight and Grain Nitrogen
Content in Rice

Chung-Kuen Lee*, Young-Up Kwon*, Jae—Eun Lee*, Jong—Ho Seo*, Jin—Chul Shin*, Byun-Woo Lee**'

**National Institute of Crop Science, RDA, Suwon 441-857, Korea
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ABSTRACT This experiment was conducted to clarify o] o|=EZQ] AHFHO] Av Lo oA ZAAEHTH
the effects of source and sink related characteristics on Z H9] $Eg2gE 9is F2 source?) 7]FE Bl
grain weight increase and grain nitrogen accumulation in AW L I 13 o] o ST EE slu, A
rice. Source was modified by leaf removing treatment with N y . .

no sink modification in 202)]2 and sink aid source were %%&%O]_ V/_\_}_%}}] ‘x“—'ETE] = ote] FTH O sinke]
modified at the same time by different sowing dates, N TohbE FAe] - ol FoAA =S Sfof itk wiofA
fertilization rates, row spacings, and thinning treatments at SeMkEo] oA o R HRE = £t F2 source/sink H]

o]

heading in 2007. Grain weight (GW) and grain assimilates sink®} source TAFAL| &, 2=} YARRFo| o5}
produced by photosynthesis during grain-filling (GWp) in- ol A Yo Hh=g), sinkES A|gHelH AZFEE = =9
creased with the increase of source, while the grain assi- 2] A|uk(Wardlaw, 1976), A% 7}8Ersl520] 2715}
milates retranslocated from leaf and stem (GW7) decreased.

i

" o o o o ZAZ0| Z7}5}1(A, 1985, % & ©], 1974; Lee 5, 1979),
mong the source-related characters, shoot dry weig A ojo] EhstEo] Zaero] o TApEolo] BHAE
were most closely related with GW. GIW was dependant on ° ‘i (L = o= | =on], aaidel gt
GWp rather than on GWr. Grain nitrogen content (GN) and =+ StATt. ETt sourceS Aot sink7tol Hph=o] o
grain nitrogen absorbed from soil during grain-filling (GNs) & 87&°l A sink strength7} #A|=H|(Evans & Evans,
increased with the increase of source, while the grain nitro- 1976), ot} F3HHES] AFo] Q3 IS = AL
gen retranslocated from leaf and stem (GNy) decreased. sink®] 37] Brhs sink] EHElolakal slgth Zeevart, 1979).
Shoot nitrogen content among the source-related characters Jenner 5(1991)& A4} Ao 22 &9} 7|7he 7h

was related most closely with GN. The contribution of GNr
to GN was relatively large although GN depended more
largely on GNs than GNr. In addition, GN was supplied
firstly from GNs or from GNs and GNr at the same time.
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Table 1. Leaf area, shoot dry weight, shoot N content, and grain number at heading of rice sown at different dates, transplanted
with different row spacings and fertilized with three N levels in 2007.

Sowing date N fertilization Row spacing  Leaf area index Shoot dry-weight Shoot N content

Grain number

(day-month) rate (kg/ha) (cm) (m*/m?) (g/mz) (g/mQ)
0 7 2.7 585.8 6.6 26586
14 1.6 364.8 3.5 22064
90 7 49 891.1 11.5 39536
10-Apr 14 4.6 795.9 10.5 31536
28 5.4 765.1 9.0 36200
180 14 6.4 889.3 13.5 42628
28 6.0 832.2 13.5 42575
0 7 2.8 623.7 6.3 25662
14 3.2 586.2 6.1 24641
90 7 5.4 944.6 9.3 33926
25-Apr 14 4.4 852.5 9.2 34837
28 4.3 739.3 8.6 33926
180 14 5.9 887.6 12.0 37621
28 6.4 905.5 14.0 41623
0 7 23 559.0 4.7 19962
14 2.1 505.3 44 20999
90 7 5.7 924.0 11.9 33994
10-May 14 5.1 804.8 10.4 32801
28 4.0 660.7 8.6 30719
180 14 6.1 867.3 13.2 37940
28 5.2 753.8 13.1 40924
LSD (0.05) 1.2 119.8 29 5610

Table 2. Correlation among the sink-source related characteristics at heading of rice sown at different dates, transplanted with
different row spacings and fertilized with three N levels in 2007.

LAI TDW TNU GNO
LAI 1.0000 0.9314%*x* 0.9503%*x* 0.9303%**
TDW 01.000 0.8642%** 0.8472%**
TNU 1.0000 0.9500%**
GNO 1.0000

LAL: leaf area index (m’/m’), TDW: shoot dry weight (g/m’)
TNU: shoot nitrogen content (g/m2), GNO : grain number (No./m®)
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removal, Ist leaves removal, 1st+2nd leaves and all leaves removal, respectively, and 1st, 2nd and, 3rd culm represents

retranslocated from leaves and stems (GWr7) during grain-filling period. Ist, 2nd, 3rd and 4th row represents no leaf
cultivar ‘Dasan’, ‘Hwaseong’ and ‘Ilpum’ respectively.

Fig. 1. Changes in the grain weight at heading (GWy) and the grain assimilates produced by photosynthesis (GWp) and
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Fig. 2. Relationship between source-sink ratio of total dry weight and the grain weight (GW, @), the grain assimilates produced
by photosynthesis (GWp, ¥) and retranslocated from leaves and stems (GWr, A) at maturity of rice sown at different
dates, transplanted with different row spacings and fertilized with three N levels in 2007.
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at different dates, transplanted with different row spacings and fertilized with three N levels in 2007.
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Fig. 4. Relationship between source-sink ratio of total nitrogen content and the grain weight (GW, @), the grain assimilates
produced by photosynthesis (GWp, ¥) and retranslocated from leaves and stems (GWr, A) at maturity of rice sown
at different dates, transplanted with different row spacings and fertilized with three N levels in 2007.
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Fig. 6. Relationship between source-sink ratio of total dry weight and the grain nitrogen content (GN, 4), the grain nitrogen
absorbed from soil (GNs, ¥) and retranslocated from leaves and stems (GN7, A) at maturity of rice sown at different
dates, transplanted with different row spacings and fertilized with three N levels in 2007.
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dates, transplanted with different row spacings and fertilized with three N levels in 2007.
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absorbed from soil (GNs, ¥) and retranslocated from leaves and stems (GNrz, A) at maturity of rice sown at different
dates, transplanted with different row spacings and fertilized with three N levels in 2007.
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