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Figure 1- Mean comparison for different plant density and different age of Physalis alkekengi transplant for No. of fruit per

plant
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Table 1-Analysis of variance for the effect of plant density and age of Physalisalkekengi transplant on studied characteristics
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d.f No. of Weight of Frutt No. of seed 1000-seed height Biological Fruit yield Fruit
fruit per fruit per weight : - - o9 harvest
plant plant per fruit weight yield index
Bi)fk 2 1483** 824%** 0.0037™ 1147** 0.550** 320* 40.8** 7.16** 27.25™
Age of 2 3326** 3971** 0.1390** 2516** 0.194* 1310** 73.7** 4.13** 791.14**
transplant
(A)
oSl
Plant 3 13196** 11624** 0.3497** 12566** 1.756** 847** 319.6** 70.84** 374.52**
density (P)
Ax P 6 496** 798** 0.0393** 128™ 0.038™ 30.56™ 4.3%* 1.94** 120.14*
Eurar;r 22 68 36.58 0.0042 103 0.047 85.71 0.78 0.24 36.42
o pd
&y 12.8 125 9.8 11.3 8.5 19.1 9.5 12.4 13.9
CV (%)
Moime pE NS a3 Y 50 Jloin! polaws )3 45 xe i gy *F o *
*and **: are significant at the 5 and 1% probability levels, respectively and ns is non-significant
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Table 2- Slicing of plant density and different age of Physalisalkekengi transplant interactions
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(Week) d.f No. of fruit per Weight of fruit Fruit '"I - [viel st | .
plant per plant weight Biological yield Fruit yield Eruit harvest
index
11 3 2337** 3157** 0.142** 31.19** 5.19** 545.6**
8 3 1879** 2387** 0.073** 42.23** 2.045** 442 5**
5 3 101™ 22.56™ 0.001™ 8.99** 0.79* 43.2™

Moime pE NS a3 Y 50 Jloin! polaws )3 45 xe i gty *F o *
*and **: are significant at the 5 and 1% probability levels, respectively and ns is non-significant
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Table 3- Mean comparison for the effect of plant density and different age of Physalisalkekengi transplant on studied
characteristics

P ogue dlaxs 27 0%° 099 9 43 dlaxs N 0 . S oasle
o i Wy 2920 339 e &l Vg eW)l sl O SN agn cullay
- . Weight of Fruit - 1000-seed Plant Biological  Fruityield  Fryit harvest
Treatment - No. of fruit frui% per  Wweight(g) ~ No.ofseed "y Goni™  height (cm) yie?d (tha?) index
per plant plant (q) per fruit @ (t ha') %
(axam) +Lis (peo
Age of
transplant
(Week)
11 87.08° 68.30° 0.75% 109.5° 2.87° 52.25° 12.73° 5.48° 45.04
8 80.16° 64.49° 0.77% 108.4° 2.69° 54.16° 11.74° 5.30° 47.99°
5 26.50° 12.59° 0.47° 52.9° 2.14° 38.75" 3.33° 1.18° 37.18°
LSD
(0.057) 7.02 5.12 0.05 8.61 0.18 7.83 0.74 0.42 5.11
oS5
Density
(plant m?)
20 37.33¢ 18.79° 0.49° 69.11° 2.37° 61.44° 12.98% 3.75° 29.51°
10 65.55° 48.50° 0.68° 85.44° 2.54%® 55.77% 9.77° 4.85° 46.01°
6.7 74.55° 61.83° 0.77° 99.44% 2.66° 39.33° 8.07° 4.12° 48.76°
5 80.88° 64.72° 0.72%® 107.11° 2.70° 37.00° 6.24° 3.23° 49.34°
LSD
(0.057) 8.11 5.91 0.06 9.95 0.21 9.05 0.86 0.48 5.9
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*and **: are significant at the 5 and 1% probability levels, respectively and ns is non-significant
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Figure 2- Mean comparison for different plant density and different age of Physalis alkekengi transplant for fruit weight
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Figure 3- Mean comparison for different plant density and different age of Physalis alkekengi transplant for fruit weight
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Figure 5- Mean comparison for different plant density and different age of Physalisalkekengi transplant for fruit yield
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Introduction

Nowadays, need for medicinal plants are increasing to the extent that it has become a very important in terms

of trade. Chinese lantern belongs to Solanaceae family and it is indigenous to the American continent. There are
many benefits to Chinese lantern such as anticancer activities against hepatitis and Diabetes. The optimum
planting date of Chinese lantern is one the most important factors for a successful cultivation. Interactions
between environmental and plant factors cause planting date, transplanting date and the age of the transplants
vary from one location to another, even among different genotypes. Moreover, the optimum plant density is an
essential factor to reach a high yield. In fact, low plant density leads sources to waste; on the other side, high
plant density causes yield reduction due to intense competition. The present study aims to investigate the effects
of different plant densities and age of transplants on yield and yield components of Chinese lantern in Mashhad,
Iran.

Materials and Methods

A field study in a factorial experiment based on a randomized complete block design was carried out with
three replications at the research field of faculty of agriculture, Ferdowsi University of Mashhad, Iran in 2016.
The experimental treatments were the combination of transplants age (5, 8 and 11 weeks) and four levels of the
plant density (5, 6.7, 10 and 20 plants per square meter). All the transplants were transferred in the field on May
5. Plots were designed with 3 m long and 2 m width, 0.5 m apart from each other. The first irrigation was done
three days before transplanting date; and further irrigation was done immediately after transplanting. At the
maturity stage, five plants in each plot were selected randomly to measure plant height, fruit number, fruit
weight per plant, single fruit weight, the number of seeds per fruit and 1000 seeds weight. Final fruit yield,
biological yields and harvest index were measured by harvesting 1 m? of the central part of each plot. All data
were subjected to analysis of variance (ANOVA) using SAS 9.1 software (SAS, 2011). When F test indicated
statistical significance at p<0.01 or p<0.05, the least significant difference (LSD) was used to separate the
means.

Results and Discussion

The highest fruit weight per plant was acquired by the density of 5 plants per m? and transplant age of 8 and
11 weeks. Increasing plant density from 5 to 20 per m? led to decrease fruit weight in plant. In the low density,
plants can access to the sufficient amount of recourses, so, yield rises; while in the high density, plant
competition causes assimilation to reduce. The highest blologlcal yield (16 tons per hectare) was obtained in the
8- and 11-week transplants, and density of 20 plants per m?. The highest fruit yield was achieved at 10 plants per
m? and 11-week-old transplant which was S|gn|f|cantly different from the other treatments. The highest fruit
yield was obtained by the density of 10 plants per m? followed by 6.7 plants per m? when 8-weeks transplant was
used. The 11-week-old transplant and the density of 5 plants per m? produced the highest fruit number (109). In
general with increasing age of transplants, the number of seeds per fruit increased. The results showed that
increasing age of transplants from 5 to 11 weeks led to increase seeds weight from 2.14 g to 2. 87 g. Plant height
increased significantly by increasing plant density. The density of 5, 6.7 and 10 plants per m? and 8 and 11
weeks old transplants had the highest harvest index. The lowest harvest index was seen at 20 plants per m?,
Overall, 5-week-old transplants could not produce proper mature plants; also, the density of 20 plants per m? was
not favorite for most of the traits except for biological mass and plant height.

Conclusions
The results showed that plant density and the age of transplants had significant effects on the studied traits.
All the traits were superior when 8- and 11-week old transplants were used. It seems that 5-week-old seedlings
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were not enough strong to grow well and did not have a normal plant size to provide successful mature plants in
the field. Plant height and biological mass increased when plant density increased.
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