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Critical time of cutting after fruit development to prevent germination of
Swallow wort (Cynanchum acutum) seeds
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ABSTRACT

Swallow-wort (Cynanchum acutum) has aggressively infested sugarcane fields in the recent years.
Understanding seed germination behavior of this weed will save time to control. In this investigation,
germination of seeds was studied at five fruit cutting time with two weeks intervals at 14 to 70 days after
fruiting (DAF) at five temperature levels (10, 20, 30, 40 and 50°C) in Sugarcane research and Training
Institute in 2017. The results showed that swallow-wort seeds were not able to germinate until the 14
DAF. From the 42 DAF, germination rate showed increasing trend and reached its highest value (19.70
seeds per day) at 56 DAF. At the same time, the highest germination of swallow-wort seeds was 97% at
temperature of approximately 30°C. Fitting the segmented model to the germination rate data, the
minimum, optimum and maximum germination temperature of mature seeds were 18.1, 32.6, and 57°C,
respectively. Seeds from fruit at 28 and 42 DAF required higher temperature to germination that showed
decreasing trend with increasing the days from formation to complete ripened fruit. Based on the results
of this study, it is necessary to plan to use different control methods such as removal of the above ground
organs as a management strategy and up to the second week after swallow-wort fruiting, to prevent seeds
production with germination ability.

Keywords: Cardinal temperature, germination rate, perennial weed, seed maturity, segmented model.
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Table 1. Environmental and geographic characteristics of the locations, where Cynanchum acutum L. seeds were collected at
different times of fruits harvesting.

: Mean Amount of .
Location DHate of f_rwt temperature precipitation Latitude Longitude Elevation
arvesting . (m)
(o) (mm)
Oct 27, 2017 26.8 0
Salman Farsi Nov 11, 2017 224 0 ) )
Agro-industry Nov 25, 2017 13.8 1 59 07 "'N°30 26 19 'E°48 7
Co. Dec 09, 2017 115 7.1
Dec 23, 2017 16.3 0
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Table 2. Estimated parameters of sesgmented model fitted to cardinal temperature data of Swallow wort (Cynanchum
acutum) seeds at different cutting time (days after fruiting).

(Dglgt;'ﬂ”grgmfing) Th"+SE To™ + SE Tc™ "+ SE Rmax****+SE  RMSE R? (adj.)
14 - - - - - -
28 245440008 4204001  53.16+0.01 0.38+0.01 0.05 0.86
42 23504017  31.324034  558+2.14 5.44+0.4 0.56 0.92
56 18.11+0.86  3258+1.03  57.00+2.23 19.6741.25 1.95 0.90
70 18.71+0.80 34684090  55.77+1.57 13.1640.66 117 0.93
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Figure 1. Segmented model fitted to germination rate changes of wallow-wort (Cynanchum acutum) seeds under different
temperature levels at different fruit cutting days ; a)28, b)42, ¢)56 and d)70 days.
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Figure 2. Effect of fruit cutting time on cardinal temperatures of swallow-wort (Cynanchum acutum) seeds germination.
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Figure 3. Effect of cutting time on the changes of maximum germination rate (Rmax) of swallow-wort (Cynanchum acutum

L.) seeds.
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Figure 4. Effect of harvesting time on awakeness index of swallow-wort (Cynanchum acutum) seeds. DAF= days after

fruiting
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