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Effects of sink-limiting treatment on grain filling characteristics
and yield of Fagopyrum esculentum

ZHAO Quan', LIU Changmin', ZHANG Yu', SONG Yuxue'”,
WANG Yu', KONG Dezhang' , LIANG Chenggang' , HUANG Kaifeng'
(1 Technology Research Center of Buckwheat Industry, Guizhou Normal University, Guiyang 550001, China;
2 Guiyang Nursing Vocational College, Guiyang 550001, China)

Abstract: [ Objective] To explore the source-sink relationship in buckwheat ( Fagopyrum esculentum
Moench). [ Method ] The common buckwheat cultivar Fengtian 1 was selected as material. Treatment
( cutting the unopened flowers and inflorescences) was conducted at the 7th day after flowering, and non-
treatment was used as control. The major agronomic characteristics and metabolite contents were meas-
ured, and the grain filling process was evaluated with Richards mathematical equation. [ Result] There
was no significant difference in the contents of soluble sugar and chlorophyll between sink-limiting treat-
ment and control during the early-middle grain filling, as well as the plant height, branch number, node
number at maturity. The carbohydrate accumulation was accelerated during the early-middle grain filling
under sink-limiting treatment. However, there was no significant difference in the grain number per plant
and grain weight per plant between sink-limiting treatment and control. Compared with control, the yield

of treatment significantly decreased. The determination coefficients ( R*) of treatment and control were
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0.996 and 0.992 respectively, which showed that the Richards growth curve well reflected buckwheat

erain filling process. [ Conclusion] The Richards growth curve is suitable for estimating buckwheat grain

filling process. The insufficient source or unreasonable distribution of photosynthate is an important limit-

ing factor for buckwheat yield improvement. Adjusting photosynthate synthesis and allocation should be

effective to increase buckwheat yield.

Key words: Fagopyrum esculentum; sink-limiting treatment; grain filling characteristic; Richards’ s
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Tab.1 Changes of metabolite contents in leaves of Fengtian 1 after sink-limiting treatment

w(M4:%)/ (mg - g™') M4t % a/b

w( AR /% w(TEHEEN)/ (mg-g™")

JOBL

7d 14d 21d 28d 7d 14d 21d

28d 7d

14d 21d 28d 7d 14d 21d 28d

Vi 1.77a 1.78a 0.65a 0.10a 4.19a 4.06a 3.53a 2.84a 5.65a 5.6la 6.16a 5.56a 4.35a 6.46a 6.58a 6.02a

X it

1.79a 1.84a 0.62a 0.05b 4.02b 4.00a 3.44b 2.89a 5.64a 5.76a 6.12a 5.60a 3.63b 6.54a 6.35b 5.81b
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Tab.2 Richards equation parameters of grain filling of Fengtian 1 after sink-limiting treatment
Jis | A B K N R R, T,/d G /(g-d") m,/g /% D/
i 3.67 2.283  0.116 0.340 0.996 1.012 16.37 0.135 1.551 42.28  40.21
XJ R 4.92 0.276  0.069 0.068 0.992 0.342 20.51 0.120 1.870  38.00  50.13
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Tab.3 The division of grain filling stages

4 L2 i i

v/d R/ (g d ) TIRER/ % vd R/ (g dTh) TURE/%  o/d R/ (g - dT) TR/ %
T 6.91 0.067 12.59 18.92 0.117 60. 38 30.06 0.032 26.02
Xif R 6.02 0.069 8.40 28.97 0.104 60.94 17. 14 0.057 19.87
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Fig.1 Changes of starch contents in Fengtian 1 during grain filling after sink-limiting treatment
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Tab.4 The major agronomic characters of Fengtian 1 after sink-limiting treatment

Qb3 P/ cm F 2SR FETE PARRRLEL BRI /g 7R/ (kg - hm ™)
T 56.9a 3.3a 6.8a 49.3a 1.68a 1192.4b
X HE 57.6a 3.3a 7.0a 45.0a 1.75a 1 263.0a
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