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Investigating the Physalis divaricata cardinal germination temperatures and the
effect of seed burial duration in the soil on germination.
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ABSTRACT

To determine the cardinal temperatures and variation of ground cherry’s germination, an experiment was
conducted based on a completely randomized design with 4 replications in the weed laboratory at
Kurdistan University in 2018. Treatments were 5, 10, 15, 20, 25, 30, 35, 40 and 42.5 °C. Also, the effect
of seed burial (20 cm) duration on germination variations, another experiment was conducted based on
completely randomized design with 8 levels of seed burial time (1 and 2 weeks, 1, 2, 3, 4, 5 and 6
months) with 4 replications. Furthermore, to investigate the germination, the cumulative germination and
germination speed were measured in both tests. Results showed that 5 and 10 °C have no effect on ground
cherry’s germination but others temperatures significantly (p= 0.05) changed germination speed and
cumulative germination. The best temperatures for cumulative germination parameter were 40 and 42.5
°C and the worst was the 20 °C. Additionally, both parameters were significantly (p= 0.05) affected by the
seed burial duration in all treatments, so that the maximum cumulative germination (a), slope of
germination variation (b), and time to 50% of germination (to) parameters were minimized in all seed
burial duration treatments but there was a significant difference between seed burial duration, especially
between short periods and longer periods. Finally, it can be said that in infested area with ground cherry’s,
using deep tillage and burying seeds deep in the soil and after that using minimum or no tillage, the rate
of contamination may be significantly reduced.

Keywords: Cumulative germination, germination speed, optimum temperature, seed burial.
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¥ - Physalis divaricata L.
® - Solanaceae

* -~ Oryza sativa L.

¥ - Beta vulgaris L.

* — Phaseolus vulgaris L.
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Table 1. Mean comparison of the effects of different temperatures on cumulative germination and germination rate of
ground cherry’s seeds under laboratory condition

Germination rate Cumulative germination (%) Treatment
0.33¢ 64.35° 10
18.06% 76.55ab 15
11.73° 72.32% 20
12.76" 79.93° 25
18.59% 80.59° 30
19.442 81.55% 35
21.79% 83.53% 40
4,74 7.83° 425

L)l LSD (905 ol s o y> iy e )3 (6l gixe BB i g ()l sl pSSlio o ygias m 4
In each column, means with the same letters are not significantly different at the 5 % of probability level based on LSD Test.
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Fig. 1. Daily variations of ground cherry’s seeds cumulative germination in different temperatures at the laboratory

conditions
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Table 2. 3-parameter sigmoidal equation parameters fitted to cumulative germination of ground cherry's seeds in different
temperatures
Temperatures (c) Maximum of cumulative Time to reach 50% Slope (b) %R? Puaie
germination (a) (SE)% germination t, (SE) (SE)
10 0 0 0 - -
15 99.4 (0.7) 1.6 (0.03) 0.5 (0.03) 99 <0.0001
20 98.2 (2.7) 31(0.1) 1(0.1) 98 <0.0001
25 96.1 (0.9) 1.2 (0.04) 0.4 (0.04) 99 <0.0001
30 97.6 (0.9) 1.3 (0.04) 0.4 (0.03) 99 <0.0001
35 96.9 (1.2) 2.8 (0.07) 0.8 (0.06) 99 <0.0001
40 94.8 (0.9) 0.8 (0.04) 0.2 (0.05) 99 <0.0001
42.5 14.4 (0.4) 1.2(0.1) 1.2(0.1) 99 <0.0001

SE; standard error, b: slope of variation, a: upper asymptote
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Fig. 2. Daily variations of ground cherry’s seed germination rates in different temperatures under laboratory conditions
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Table 3. 3-parameter sigmoidal equation parameters fitted to cumulative germination of ground cherry’s seeds in different
seed burial durations

Burial time Maximum of cumulative Time to reach 50% Slope /R? P vaiue
germination (a) (SE)% germination to (SE) (b)(SE)

1 week 96.9 (1) 3.3(0.04) 0.5 (0.04) 99 <0.0001

2 weeks 96.9 (1.1) 2.9 (0.05) 0.6 (0.05) 99 <0.0001
1 month 92 (1.8) 29(0.1) 0.7 (0.09) 98 <0.0001
2 months 89 (2.2) 3(0.1) 0.7 (0.1) 98 <0.0001
3 months 92.3(0.7) 2.9 (0.03) 0.4 (0.03) 99 <0.0001
4 months 92.1(0.5) 3.3(0.02) 0.4 (0.02) 99 <0.0001
5 months 89.1(2.4) 3(0.1) 0.8(0.1) 97 <0.0001
6 months 89.1(2.8) 4(0.1) 0.8 (0.1) 98 <0.0001

SE; standard error, b: slope of variation, a: upper asymptote
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Figure 4- Daily variations of ground cherry’s seeds germination speed in different seed burial duration
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