Analysis of Plant Growth and Yield in Varieties of Tomato (Solanum lycopersicum L.) Grafted onto Three Different Rootstocks
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ABSTRACT 
This study aimed to examine plant growth of tomato grafted onto different eggplant rootstocks. We applied a randomized block design comprising twelve treatments with three replicates. Three varieties of tomato – Cervo, Karina, and Timoty – and three rootstocks – Gelatik, EG203 line, and Solanum torvum – were selected for this study. Non-grafted tomato plants of the same varieties were used as controls. The variables recorded were the number of branches, the diameter of scions and rootstocks, root length, and root dry weight at 4, 6, 8, and 10 weeks after planting (WAT), and relative growth rate, specific leaf area, and net assimilation rate at 4, 8, and 12 WAT. Grafted tomato plants demonstrated better growth than controls. There was a significant relationship between yield, plant growth parameters, and photosynthetic organs, expressed by higher production, greater scion diameter, longer roots, and increased relative growth rate, leaf area ratio, and net assimilation rate of grafted plants, compared to the controls.
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1. INTRODUCTION

Tomato (Solanum lycopersicum L.) is a vegetable with great potential for development in East Java because of its high economic value [1, 2], and contributes to the household economy when it is intensively cultivated using appropriate technology [3, 4]. In 2017 and 2018, tomato production in East Java was 15.6 t ha-1 and 16.5 t ha-1 respectively. Actual production remains low compared with potential production, which can reach 33–35 t ha-1. The decline 
in tomato production is due to the development of unfavourable conditions, such as bacterial wilt, fusarium wilt, high humidity, high temperature, and low production technology. Chemicals have been regularly applied by farmers [5] following recommendations from the Green Revolution era [8[6
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Biotic and abiotic stresses can significantly decrease productivity and severely impact growth [18, 19]. One of the technologies to solve such problems is grafting. Grafting technology is an alternative technology that combines a high-yield scion and a stress-resistant rootstock to increase production. This technology does not produce plants with entirely new properties, but rather combines the characteristics of two different plants. The idea of grafting tomato onto eggplant is not new and has been successfully performed in the past in tropical conditions [10]. Moreover, it can increase marketable yield [11], manage soil-borne diseases [12], and improve alkalinity tolerance [13], in accordance with the specific characteristics and problems of each agro-ecosystem. The selection of compatible rootstocks using local genetic resources is expected to address local issues and be more practical than using imported resources. 
The assumption underlying this study is that a healthy rootstock root system increases the efficiency of water and nutrient absorption and provides a source of endogenous hormones that increase yield and disease resistance [14
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The technology relates to agronomic aspects and methods in plant breeding
. 


Local varieties have genotypes that adapt easily to the growing environment, such that they are easier to cultivate than varieties originating from other regions [20, 21]. The grafting combination can determine plant resistance, expressed through variation in growth, fruit yield and production quality [22
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. Plant growth analysis is an explanatory, holistic and integrative approach to interpreting plant form and function, using simple primary data in the form of observed plant weight, leaf area, volume, and plant content to examine plant development in detail [29]. Studying the assimilation and accumulation of dry matter by plants during growth can provide valuable information on factors that influence plant development and yield [30]. In addition, quantitative plant growth analysis can explain in detail the key ecophysiological processes for increasing crop production [31]. Moreover, plant growth analysis can be used in a range of fields, including plant breeding, plant physiology, and plant ecology [32].
The World Vegetable Center has released eggplant lines EG195 and EG203, compatible with most tomato scions and resistant to inundation, salinity, high temperatures, low temperatures, bacterial wilt, fusarium wilt, and root-knot nematodes. Farmers in Indonesia often have difficulty accessing EG195 and EG203 lines as recommended rootstocks. Therefore, there is a need to identity local and wild eggplants that can be used as alternative rootstocks and determine whether these rootstocks can increase growth and production when combined with tomato. 
This study examined the influence of grafting technology on tomato performance (growth and yield) using local eggplant cultivars as rootstocks.

2. Materials and Methods

This study was conducted in the Kediri Regency of Indonesia, where wilt diseases have become the major limiting factor for cultivating tomato. The materials included tomato and eggplant seeds, cow manure, insecticides and fungicides, rubber tube, razors, small polybags, meters, callipers, analytical scales, digital cameras, and leaf area meters.

This experiment applied a randomized block design comprising two factors. The first factor was the grafting technology, comprising four treatments: R0 = non-grafted, R1 = Gelatik variety, R2 = EG203 line, R3 = S. torvum. The second factor was the tomato variety, comprising three tomato varieties: V1 = “Cervo”, V2 = “Karina”, V3 = “Timoty”. Thus there were a total of twelve treatments.










Each 1 m × 1 m 
experimental unit (bed) comprised 40 plants, with 2 rows of 10 plants, planted within a 50 cm x 70 cm planting space. The distance between beds was 50 cm. The experiment was conducted in three blocks; thus, the total number of grafted plants was 1440. Figure 1 displays the layout of this field experiment. 
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V1R0 = Cervo non-grafted
V2R0 = Karina non-grafted
V3R0 = Timoty non-grafted 

V1R1 = Cervo grafted Gelatik
V2R1 = Karina grafted Gelatik
V3R1 = Timoty grafted Gelatik

V1R2 = Cervo grafted EG203 
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V1R3 = Cervo grafted S. torvum
V2R3 = Karina grafted S. torvum
V3R3 = Timoty grafted S. torvum

Figure 1. Field experimental setupusing a randomized block design

This 
study did not use self-grafted tomatoes, since a comprehensive and quantitative review of all published experiments showed that there are no significant differences between non-grafted and self-grafted plants [28]. The current study also did not include observation time as a factor because the observations were conducted independently 
and were not compared to each other.

The study began with rootstock production. Solanum torvum was ready to be grafted at 35 days after sowing (DAS), while the Gelatik variety and the EG203 line were ready at 21 DAS. The tomato scions were grafted at 15 DAS. The grafted plants were placed in a grafting chamber for ten days and then transferred to the greenhouse for seven days to strengthen and acclimatize the seedlings. Plant maintenance included replanting, weed control, fertilizing, and pest and disease management
.

The variables measured in this study included the number of branches, the diameter of scions and rootstocks, root length, and root dry weight, which were observed at 4, 6, 8, and 10 weeks after planting (WAT). In addition, the following plant growth indices – Relative Growth Rate (RGR), Specific Leaf Area (SLA), Net Assimilation Rate (NAR), Leaf Area Ratio (LAR) and dry plant weight were observed at 4, 8, and 12 WAT
. 
Dry plant weight (g) was obtained by cutting the aboveground part of the plant at the soil surface and drying it in an oven at 75oC for 48 hours to constant weight. The RGR, based on plant dry weight, was calculated using the following formula published by Gardner et al. [33].
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where, w is total plant dry weight, dw is the increase in biomass, and dt is the number of days after planting. Calculation of the photosynthetic variables, specific leaf area (SLA) leaf area ratio (LAR), and net assimilation rate (NAR), was performed according to the following formulae:
SLA = [image: image3.png]RN
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where LA is leaf area per plant, and W is total dry weight of the leaf area (for SLA) or total plant dry weight (for LAR and NAR).
The data were recorded and subjected to a two-way analysis of variance (ANOVA) at the significance level of 0.05. Significance of interactions was determined using the F-test. If the significance of F was less than 0.05, pairwise comparions were made using the least significant difference (LSD) test at a significance level of 0.05 [34].
3. Results and Discussion
3.1. Interaction between grafting and variety
The interaction between scion and rootstock affected all measured variables, as presented in Table 1. One factor was not significantly affected by treatment (Table 1)
. Plant initial growth was measured at 4 WAT. . Non-grafted control plants produced a higher number of branches than plants grafted onto rootstocks of Gelatik variety, EG203 line and S. torvum. When plants are grafted, the scion and the rootstock are cut before the grafting. The tissues in the stem vessels and around the cutting fuse with one another when the scion and rootstock are attached 35[,36]
. This process inhibits the initial growth of grafted plants compared to the control. Gaps in the linkage area may interrupt the transportation of water, nutrients, growth regulators and photosynthates[37]. Therefore, the initial nutrient absorption process was smoother in control plants compared to grafted tomato plants.
Table 
1. Summary of F statistics and significance of the effect of tomato varieties grafted onto eggplants on plant growth and yield 

	Parameter 
	Rootstocks (R) 
	Scions (V)
	Interaction (V*R)

	Number of branches 4 WAT
	2.06133951ns
	3.3194916ns
	7.5773008*

	Number of branches 6 WAT
	0.84192337 ns
	3.3674342ns
	5.3109319**

	Number of branches 8 WAT
	1.46804027ns
	0.5810758ns
	11.936840**

	Stem diameter of scions 4 WAT
	3.24135331ns
	24.933621**
	10.741176**

	Stem diameter of scions 6 WAT
	2.20845248ns
	2.3440179ns
	5.3816574*

	Stem diameter of scions 8 WAT
	13.9818675**
	14.765749**
	14.545123**

	Stem diameter of rootstocks 4 WAT
	0.56740914ns
	5.1219226**
	3.6201641*

	Stem diameter of rootstocks 6 WAT
	30.9535839**
	30.758452**
	2.6858011*

	Stem diameter of rootstocks 8 WAT
	0.43660148ns
	3.7506180*
	8.1200174**

	Root length 4 WAT
	152.728959**
	17.317577**
	55.341141**

	Root length 8 WAT
	6.48814375**
	2.3824704ns
	22.715723**

	Root length 12 WAT
	14.4692604*
	5.5693203ns
	28.410897**

	Root dry weight 4 WAT
	68.4065838**
	250.97613**
	81.010722**

	Root dry weight 8 WAT
	23.9765213**
	15.264015**
	2.9357930*

	Root dry weight 12 WAT
	15.5690243**
	13.596775**
	5.6588888**

	RGR 0-4 WAT
	38.0946818**
	10.154801**
	5.8024361**

	RGR 4-8 WAT
	3.12367214ns
	66.860614**
	5.1568719**

	RGR 8-12 WAT
	103.397924**
	83.930441**
	100.33058**

	LAR 0-4 WAT
	24.1553141**
	36.389341**
	17.834872**

	LAR 4-8 WAT
	12.6129706**
	109.36680**
	18.093351**

	LAR 8-12 WAT
	1.90559872ns
	4.9991568*
	4.3471735**

	NAR 0-4 WAT
	1.09781613ns
	70.727636**
	26.437733**

	NAR 4-8 WAT
	0.03689979ns
	19.365549**
	3.1524933*

	NAR 8-12 WAT
	1.41127835ns
	7.9186280**
	2.7603010*

	SLA 0-4 WAT
	16.5606503**
	1.2058037ns
	4.6160991**

	SLA 4-8 WAT
	0.160087 ns
	0.7328822ns
	0.0063488**

	SLA 8-12 WAT
	41.6772072**
	13.777351**
	8.1611197**

	YIELD PRODUCTION 
	11.5661480*
	440.14034**
	3.2585799*


Note: *, ** denote significance at 5% and 1% respectively; ns denotes a non-significant result
3.2. Number of branches
The results show an interaction between rootstockand  scions on the number of branches (Table 2). The Karina variety grafted onto “Gelatik” and S. torvum rootstocks, as well as the non-grafted control, produced more branches at 6 WAT than other scion varieties in any grafting treatment. Grafted “Karina” plants grew more branches, possibly influenced by genetic factors of this variety [38]. The genetic pattern determines the potential for plants to grow optimally. At 4 WAT and 6 WAT there was no significant difference in the number of branches produced by Cervo and Timoty varieties grafted onto “Gelatik”, EG203 line, and S. torvum rootstocks; in some cases these were not different from non-grafted “Cervo” and “Timoty” plants. By 6 WAT, the grafted plants of “Cervo” and “Timoty” had adapted well and produced similar numbers of branches to non-grafted plants. At 6 WAT, there was no significant difference in branch production between non-grafted “Karina” and “Karina” grafted onto “Gelatik” and S. torvum rootstocks. At 8 WAT, “Timoty” grafted onto 
S. torvum produced more branches than the control plants. In contrast, “Cervo” grafted onto
 EG203 line and S. torvum still produced fewer branchesthan the non-grafted plants
. 
Table 
2. Effect of grafting on number of branches
	Number of branches 4 WAT
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	2.33 ab
	2.00 a
	2.11 ab
	2.78 bc

	V2
	4.00 d
	2.70 b
	2.00 a
	3.22 c

	V3
	5.00 e
	2.45 ab
	2.22 ab
	2.67 ab

	LSD 5%
	0.68
	
	
	

	CV (%)
	28.7
	
	
	

	Number of branches 6 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	9.00ab
	7.11 a
	7.45 a
	8.00 ab

	V2
	16.78 d
	15.44 cd
	10.89 ab
	18.11 d

	V3
	12.22 bc
	9.11 ab
	8.44 ab
	8.89 ab

	LSD 5%
	4.5
	
	
	

	CV (%)
	35.7
	
	
	

	Number of branches 8 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	15.11 d
	13.22 cd
	8.22 a
	9.00 ab

	V2
	11.22 bc
	9.78 ab
	8.55 ab
	9.56 ab

	V3
	9.00 ab
	11.44 bc
	10.00 ab
	13.22 cd

	LSD 5%
	2.97
	
	
	

	CV (%)
	32.1
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
3.3. Diameter of scions and rootstocks
Table 3 shows the interaction between tomato scion and eggplant rootstock on the diameter of scions and rootstocks. Scion diameter is always significantly higher than rootstock diameter. It is due to inflammation in the joint area, which accelerates the growth of the scion parts [39-40]. This swelling indicates the success of the grafting process. The results shows that the node in the seam area supports scion growth,  which is a sign of conformity [32].

The scion diameters of Cervo, Karina and Timoty grafted on Gelatik, EG203 line, and S. torvumwere higher than the diameters of the non-grafted plants at 4 WAT, but this was significantly only for Cervo (Table 3). At 4 WAT, the rootstock diameter of Karina was lower in all grafted treatments than in the control, and the rootstock diameter of Timoty was lower in Gelatik and EG203 than in the control. At 6 WAT, the scion diameters of “Cervo”, “Karina” and “Timoty”grafted onto the rootstocks of “Gelatik” eggplant, EG203, and S. torvum were higher than the scion diameters of the control plants, this was significant for “Cervo” on “Gelatik”, “Karina” on all rootstocks and “Timoty” on S. torvum. In contrast, the rootstock diameters of “Cervo”, “Karina” and “Timoty” grafted onto “Gelatik”, EG203 line, and S. torvum were lower than the rootstock diameter of the control; this was significant for “Cervo” and “Karina” on “Gelatik” and EG203, and for “Timoty” on all grafted rootstocks. 
Table 
3. Effect of grafting on diameter of scions and rootstocks 

	Stem diameter (cm) tomato scions 4 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.353 a
	0.557 b
	0.563 b
	1.070 c

	V2
	0.493 ab
	0.593 b
	0.550 b
	0.623 b

	V3
	0.490 ab
	0.5567 b
	0.593 b
	0.610 b

	LSD 5%
	0.135654
	
	
	

	CV (%)
	13.63
	
	
	

	Stem diameter (cm) eggplant rootstocks 4 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.353 a
	0.4 ab
	0.4067 ab
	0.3833 a

	V2
	0.493 b
	0.37 a
	0.323 a
	0.3567 a

	V3
	0.49 b
	0.367 a
	0.3567 a
	0.403 ab

	LSD 5%
	0.0824252
	
	
	

	CV (%)
	12.42
	
	
	

	Stem diameter (cm) tomato scions 6 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.84 ab
	1.02 cde
	1.00 bcd
	0.98 bcd

	V2
	0.69 a
	0.97 bcd
	0.91 bc
	1.03 cde

	V3
	0.98 bcd
	1.03 cde
	1.09 de
	1.18 e

	LSD 5%
	0.17
	
	
	

	CV (%)
	20.00
	
	
	

	Stem diameter (cm) eggplant rootstocks 6 WAT

	Treatment
	R0
	R1
	R2
	R3

	V1
	0.836 e
	0.677 bcd
	0.68 bcd
	0.78 de

	V2
	0.693 bcd
	0.5267 a
	0.51 a
	0.59 ab

	V3
	0.983 f
	0.633 bc
	0.633 bc
	0.71 cd

	LSD 5%
	0.0984239
	
	
	

	CV (%)
	8.45
	
	
	

	Stem diameter (cm) tomato scions 8 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.98 a
	1.01 a
	1.12 ab
	1.11 ab

	V2
	1.73 c
	0.98 a
	0.93 a
	1.14 ab

	V3
	1.06 a
	1.17 ab
	1.16 ab
	1.33 b

	LSD 5%
	0.24
	
	
	

	CV (%)
	24.40
	
	
	

	Stem diameter (cm) eggplant rootstocks 8 WAT

	Treatment
	R0
	R1
	R2
	R3

	V1
	0.98de
	0.74bc
	0.8cd
	0.82cd

	V2
	1.73f
	0.6abc
	0.50a
	0.79bcd

	V3
	1.06e
	0.7bc
	0.74bc
	0.82cd

	LSD 5%
	0.19
	
	
	

	CV (%)
	26.30
	
	
	

	Stem diameter (cm) tomato scions 10 WAT

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.92ab
	2.91e
	1.20 cd
	1.21cd

	V2
	0.81a
	0.92ab
	1.01 abc
	1.31d

	V3
	1.03bc
	1.17cd
	1.28 d
	1.36d

	LSD 5%
	0.21
	
	
	

	CV (%)
	19.80
	
	
	

	Stem diameter (cm) eggplant rootstocks 10 WAT

	Treatment
	R0
	R1
	R2
	R3

	V1
	0.92gh
	0.77cdef
	0.69cdef
	0.89fg

	V2
	0.81efg
	0.49a
	0.54ab
	0.78def

	V3
	1.03h
	0.66bcd
	0.64bc
	0.83fg

	LSD 5%
	0.13
	
	
	

	CV (%)
	20.45
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
At 8 WAT, there was an increase in the scion's diameter up to 10 WAT. 
At 8 WAT, scion diameter of “Cervo” did not differ between grafted and non-grafted plants. In contrast, scion diameter of “Timoty” grafted onto S. torvum was higher than that of non-grafted plants, while scion diameter of “Karina” grafted onto all three rootstocks was lower than that of non-grafted plants. At 10 WAT, the scion of “Cervo” tomato grafted onto “Gelatik” eggplant produced the largest diameter, and scion diameter of “Cervo” in all three grafting treatments was significantly larger than for the control. Scion diameter of “Karina” grafted onto the S. torvum rootstock and scion diameter of “Timoty” grafted onto the EG203 and S. torvum rootstocks was significantly larger than scion diameter of control plants.
At 8 WAT, the rootstock diameter of non-grafted tomatoes was significantly larger than the rootstock diameters of “Cervo”, “Karina”, and “Timoty” grafted onto the rootstocks of Gelatik, EG203, and S. torvum, except for Cervo grafted onto EG203 and S. torvum. This trend was maintained at 10 WAT; at this stage only the rootstock diameter of “Cervo” grafted onto S. torvum was not smaller than the rootstock diameter of the control. Although not tested statistically, the scions  demonstrate a larger diameter than the rootstocks
 at 8 WAT and 10 WAT. This difference in plant growth is due to an unbalanced distribution of assimilates between the scions and rootstocks [41]. 
3.4. Root length
Table 4 shows the effect of the interaction between tomato scion and eggplant rootstock on root length. Plant resistance is closely related to the root system, which supplies nutrients and water to the plant. At 4 WAT, the length of the roots produced varied. The non-grafted tomato plants of “Karina” and “Timoty” produced longer roots than the grafted plants, while for “Cervo” this was true only for plants grafted onto “Gelatik”. At 8 WAT, there was no difference in root length between “Cervo” grafted onto “Gelatik”, EG203 line, and S. torvum and the non-grafted “Cervo” control. “Karina” grafted onto S. torvum produced the longest roots of any scion-rootstock interaction, while the other grafting treatments for this variety were not different from the control. “Timoty” grafted onto “Gelatik” produced longer roots than the the other grafting treatments as well as the non-grafted “Timoty” control.
Table 
4. Effect of grafting on root length

	Root length (cm) 4 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	5.733 b
	11.133 c
	1.9733 a
	1.6433 a

	V2
	33.633 e
	0.81 a
	0.3066 a
	3.41 ab

	V3
	16.897 d
	2.24 ab
	2.99 ab
	1.93 a

	LSD 5%
	3.2935973
	
	
	

	CV (%)
	28.22
	
	
	

	Root length (cm) 8 WAT 
	
	

	Treatment
	R0
	R1
	R2
	R3

	V1
	20 de
	20 de
	20.426 de
	16.967 cd

	V2
	11 abc
	5.2 a
	7.896 ab
	40 f

	V3
	16.9966 cd
	25.2 e
	20.8 de
	13 bcd

	LSD 5%
	6.9422
	
	
	

	CV (%)
	22.62
	
	
	

	Root length (cm) 12 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	18 d
	13.03 cd
	27.633 e
	17.663 d

	V2
	9.67 abc
	3.233 a
	5.8267 ab
	38.267 f

	V3
	14.667 cd
	18.433 d
	18.85 d
	10.833 bc

	LSD 5%
	6.1657039
	
	
	

	CV (%)
	22.28
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
At 12 WAT, root length of  “Cervo” grafted onto the EG203 line was longer than for the other grafting treatments and the control..  “Timoty” grafted onto “Gelatik” and EG203 line produced longer roots than “Timoty” grafted onto S. torvum and the non-grafted “Timoty” control. In contrast, “Karina” grafted onto S. torvum produced longer roots than all other scion-rootstock interactions, while the other grafting treatments for this variety were not different from the control. During the experimental setup, the “Karina” plants were attacked by a virus. Still, they were very resistant to diseases in the soil, so that at the beginning of 4 WAT growth, the non-grafted “Karina” plants had longer roots than all other tomato-eggplant interactions.

3.5. Root dry weight
Table 5 presents the effect of the interaction between tomato scion and eggplant rootstock on root dry weight. At 4 WAT the non-grafted plants of “Karina” and “Timoty”produced higher root dry weight than other treatments, while at 8 WAT and 12 WAT, there was no clear difference between non-grafted and grafted plants of these two varieties.
Table 
5. Effect of grafting on root dry weight

	Root dry weight (g) 4 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.87 a
	0.4 a
	0.303 a
	0.413 a

	V2
	9.28 c
	0.27 a
	0.09 a
	0.29 a

	V3
	4.11 b
	0.32 a
	0.46 a
	0.59 a

	LSD 5%
	0.7061989
	
	
	

	CV (%)
	28.76
	
	
	

	Root dry weight (g) 8 WAT 
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	3.033 bc
	2.933 bc
	3.133 c
	4.267 e

	V2
	3.033 bc
	1.733 a
	2.333 ab
	3.4 cd

	V3
	4.133 e
	3.6 cde
	3.2 c
	4 de

	LSD 5%
	0.6733034
	
	
	

	CV (%)
	12.297
	
	
	

	Root dry weight (g) 12 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	2.66 bcd
	2 abc
	4.6 e
	4.4 e

	V2
	2.67 bcd
	1.133 a
	1.833 ab
	3.2 d

	V3
	3.567 de
	2.8 bcd
	3.033 cd
	3.2 d

	LSD 5%
	0.9437164
	
	
	

	CV (%)
	19.05
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
All grafted plant treatments had the same root activity as non-grafted plants [42]. 
At 12 WAT,  “Cervo” grafted onto EG203 line and S. torvum produced higher root weight than other treatments. 

3.6. Relative growth rate (RGR)
RGR is the primary indicator of plant growth related to plant productivity, which is influenced by plant genetic and environmental factors. It is significant for plants because it affects many ecological processes. The RGR of each treatment can be used to determine overall differences among treatments on plant performance. The accumulation of dry matter shows the plant's ability to obtain energy from sunlight through photosynthesis, as influenced by the environment.
Table
 6. Effect of grafting on RGR 

	RGR (g.cm-2 day-1) 0-4 WAT
	
	

	Treatment
	R0
	R1
	R2
	R3

	V1
	0.0297 d
	0.0282 cd
	0.0239 b
	0.0291 d

	V2
	0.0242 b
	0.0246 bc
	0.01846 a
	0.0151 a

	V3
	0.0274 bcd
	0.0250 bc
	0.0267 bcd
	0.0237 b

	LSD 5%
	0.003477
	
	
	

	CV (%)
	8.35
	
	
	

	RGR (g.cm-2 day-1) 4-8 WAT 
	
	

	Treatment
	R0
	R1
	R2
	R3

	V1
	0.0126 a
	0.0143 b
	0.0146 bc
	0.0148 bc

	V2
	0.0126 a
	0.0131 a
	0.0149 bc
	0.01523 c

	V3
	0.0123 a
	0.0151 bc
	0.01487 bc
	0.0152 c

	LSD 5%
	0.000714
	
	
	

	CV (%)
	9.8
	
	
	

	RGR (g.cm-2 day-1) 8-12 WAT
	
	

	Treatment
	R0
	R1
	R2
	R3

	V1
	-0.09733 bc
	-0.0145 f
	-0.09133 c
	-0.05333 e

	V2
	-0.04867 e
	-0.10267 b
	-0.067 d
	-0.05033 e

	V3
	-0.12133 a
	-0.10067 bc
	-0.102 b
	-0.052 e

	LSD 5%
	0.00948
	
	
	

	CV (%)
	-7.46
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
Table 6 shows the effect of the interaction between tomato scion and eggplant rootstock on the RGR. The RGR in tomato plants at 4 WAT indicated that control tomato plants without grafting produced higher RGR.
 These results are consistent with research results showing no significant difference between self-grafted and non-grafted plants of the "Big Red" variety of tomato plants in terms of the ratio of total plant dry weight to total fresh weight of cv hybrid tomato plants [43]. On average, there was a decrease in the RGR of tomato plants grafted onto all three rootstocks, compared to the controls. 
During the grafting process, callus tissue forms at the joint between the scion and the rootstock, allowing differentiation of new cells into xylem and phloem, which have the same conductance properties, as the original vascular vessels, for transporting material from the rootstock to the scion [44]. This adaptation process results in reduced water flow from roots to shoots (decreased hydraulic conductance) through the callus region and limited transport of photosynthetic products from shoots to roots [45]. Therefore, the grafted plants showed slower growth than the non-grafted plants
. It is known that plant strength is closely related to the root system, which supplies water and nutrients to the scion [42].

At 8-12 WAT, the RGR decreased in all treatments. This was due to a decrease in photosynthesis, so that vegetative growth as expressed by leaf area, plant height, dry root weight, and total plant dry weight, also decreased [46]. 
 “Cervo” tomato grafted onto “Gelatik” rootstock produced the highest RGR, one level below its, and the interaction between Cervo variety grafted with EG203 line
. In contrast, “Karina” grafted onto S. torvum rootstock produced the lowest RGR of the grafted treatments. This low RGR is due to the lower growth of vegetative organs such as leaf area, dry root weight and plant dry weight. Differences in growth period and environmental conditions can affect RGR [47]. In particular, larger plants tend to have a lower RGR because of the possibility of their position being shaded [47] and biomass production in each plant species due to variance in seed weight
.

3.7. Leaf area ratio (LAR)

Table
 7. Effect of grafting on Leaf Area Ratio 

	LAR (cm2 g-1) 0-4 WAT

	
	

	Treatment
	R0
	R1
	R2
	R3

	V1
	40.76 bcd
	35.75 bc
	30.80 ab
	19.62 a

	V2
	45.35 cd
	47.88 cd
	28.92 ab
	72.73 e

	V3
	40.11 bcd
	50.085 d
	40.45 bcd
	89.06 f

	LSD 5%
	11.674373
	
	
	

	CV (%)
	15.27
	
	
	

	LAR (cm2 g-1) 4-8 WAT
	
	

	Treatment
	R0
	R1
	R2
	R3

	V1
	29.219 bc
	27.48 abc
	27.17 abc
	19.055 a

	V2
	38.81 d
	35.44 cd
	51.68 e
	75.14 f

	V3
	24.09 ab
	24.74 ab
	24.934 ab
	30.51 bc

	LSD 5%
	7.8933533
	
	
	

	CV (%)
	13.7
	
	
	

	LAR (cm2 g-1) 8-12 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	23.008 bc
	28.458 c
	27.613 c
	21.393 bc

	V2
	24.38 bc
	26.031 bc
	11.158 a
	19.174 b

	V3
	22.56 bc
	23.093 bc
	25.0047 bc
	27.517 c

	LSD 5%
	7.076021
	
	
	

	CV (%)
	17.95
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.

Leaf area ratio determines light interception and is an essential parameter in determining plant productivity [48]. It expresses the potential for photosynthesis per unit of plant biomass [49].  The LAR was measured at 4 WAT, 8 WAT and 12 WAT, following initial plant growth during 0–4 WAT. In “Cervo”, LARof scions grafted onto the three rootstocks (“Gelatik”, EG203 line and S. torvum) was lower than LAR of the non-grafted control plants, but this was only significant for S. torvum. This pattern repeated itself at 4-8 WAT. However, at 8-12 WAT, LAR “Cervo” grafted onto “Gelatik” and EG203 line increased by 24% and 20% compared to the non-grafted control treatment 
(Table 7).

“Timoty” grafted onto all three rootstocks increased its LAR from 4 WAT to 12 WAT. 
At 0-4 WAT, LAR of “Timoty” grafted onto S. torvum rootstock was higher than that of the control by 122%.
 At 4-8 WAT and at 8-12 WAT, LAR of grafted “Timoty” plants did not differ from LAR of the control
. The higher LAR of grafted plants compared to the control shows that grafted plants allocate more plant weight to the leaves. 
 
3.8. Net assimilation rate (NAR)
Table 
8. Effect of grafting on Net Assimilation Rate 

	NAR (g cm-2 day-1) 0-4 WAT 
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.000746 c
	0.000792 c
	0.000777 c
	0.001530 d

	V2
	0.000537 b
	0.000518 b
	0.000643 bc
	0.000211 a

	V3
	0.000687 bc
	0.000500 b
	0.000662 bc
	0.000267 a

	LSD 5%
	0.00019
	
	
	

	CV (%)
	16.7
	
	
	

	NAR (g cm-2 day-1) 4-8 WAT 
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.000578 bcd
	0.000565 bcd
	0.000539 bcd
	0.000797 e

	V2
	0.000413 abc
	0.000396 ab
	0.000412 abc
	0.000224 a

	V3
	0.000541 bcd
	0.000612 cde
	0.000624 de
	0.000528 bcd

	LSD 5%
	0.000184279
	
	
	

	CV (%)
	20.96
	
	
	

	NAR (g cm-2 day-1) 8-12 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	0.06246 a
	0.063154 ab
	0.059469 a
	0.064813 ab

	V2
	0.06823 abc
	0.062573 ab
	0.076772 c
	0.070928 bc

	V3
	0.06853 bc
	0.062992 ab
	0.062629 ab
	0.064358 ab

	LSD 5%
	0.007647925
	
	
	

	CV (%)
	6.89
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
Table 8 presents the effect on NAR of grafting the tomato varieties onto the eggplant rootstocks. The NAR expresses the increase in plant dry biomass per unit leaf area and is a complex physiological variable related to photosynthesis and respiration [50]. Most of NAR is the net result of carbon gain (photosynthesis) and loss of carbon (respiration, evaporation) expressed per unit leaf area [47]. NAR is highest when the plants are still young because at that stage they are more efficient at absorbing sunlight directly [46].

There was an effect of the interaction between tomato and eggplant rootstocks on NAR. At 0-4 WAT, “Cervo” grafted onto S. torvum rootstock had higher NAR than “Cervo” controls and other grafted treatments. In contrast, “Timoty” and “Karina” grafted onto S. torvum had lower NAR than the other treatments.

At 8-12 WAT, NAR of “Cervo” grafted onto “Gelatik” and S. torvum lines was higher than NAR of “Cervo” grafted onto the EG203 line and the control
. Many experts argue that rootstock characteristics significantly affect the growth and yield of grafted plants [51, 52, 33]. The rootstock's strength and compatibility are influenced by the connection of the scion and rootstock, and its appearance is influenced by different environmental conditions, giving different effects lee 
[44]; [42]. The “Timoty” scion grafted onto S. torvum had lower NAR than the non-grafted “Timoty
”. In contrast, NAR of “Timoty” grafted onto “Gelatik” and EG203 line was 13% and 15% higher than... 
 At 8 WAT all grafted “Karina” plantshad lower NAR than the control.

The NAR of “Cervo” at  8-12 WAT decreased in plants grafted onto EG203 line by 4.8 % and increased in plants grafted onto “Gelatik” and S. torvum rootstocks by 1.1% and 3.7%, compared to non-graftedcontrol. The NAR of “Timoty” decreased by 8.2% in plants grafted onto “Gelatik” and EG203 line and decreased by 6% in plants grafted onto S. torvum, compared to the control.

3.9. Specific leaf area (SLA)
Table 

9. Effect of grafting on Specific Leaf Area

	SLA (cm2 g-1) 0-4 WAT 
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	256.333 def
	114.5 abc
	171.9 bcde
	141 abc

	V2
	107.833 abc
	169.833 bcde
	52.067 a
	79.667 ab

	V3
	162.167 bcde
	266.667 ef
	192.833 cdef
	288.333 f

	LSD 5%
	90.33491
	
	
	

	CV (%)
	31.96
	
	
	

	SLA (cm2 g-1) 4-8 WAT 
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	239.333 ab
	339.556 bc
	337.667 bc
	270.733 abc

	V2
	366 c
	209.278 a
	218.917 a
	286.889 abc

	V3
	302.333 abc
	301.183 abc
	295 abc
	360.083 c

	LSD 5%
	92.77996
	
	
	

	CV (%)
	18.64
	
	
	

	SLA (cm2 g-1) 8-12 WAT
	
	

	Treatment 
	R0
	R1
	R2
	R3

	V1
	343.778 ab
	529 bc
	1077 de
	1164.167 e

	V2
	215.667 ab
	333 ab
	157.333 a
	168.667 a

	V3
	257.778 ab
	1033 de
	881.667 de
	794.544 cd

	LSD 5%
	284.5274
	
	
	

	CV (%)
	28.99
	
	
	


Numbers in the same column followed by the same letter are not significantly different based on LSD-test at significant level of 5%. LSD is Least Significant Difference; CV is Coefficient of Variation.
The SLA ratio describes the efficiency of leaf area formation for every unit of available carbohydrate. This index contains information on leaf thickness that reflects photosynthetic organelle units and  photosynthetic rate. Leaf thickness differences are often observed between environments with different light quanta. Leaf area growth determines light interception and is an important parameter in determining plant productivity [48]. 
Table 9 shows the effect of tomato grafted onto eggplant rootstock on SLA. At 0-4 WAT, SLA of grafted​ “Cervo” plants was lower than SLA of the control, but this was not significant for EG203 line. In contrast, grafted “Timoty” plants at 0-4 WAT had higher SLA than control “Timoty plants”, but this was significant only for S. torvum.
 
At 4-8 WAT, SLA was higher in “Cervo” plants grafted onto all three eggplant rootstocks and “Timoty” plants grafted onto S. torvum, compared to the controls.
 In contrast, SLA was lower in “Karina” plants grafted onto the three eggplant rootstocks , but this was not significant for S. torvum
. At 8-12 WAT, SLA of “Cervo” and “Timoty” plants grafted onto the three eggplant rootstocks was higher than the control (only “Cervo” on “Gelatik” was not significant).
3.10. Production 
The interactive effect of tomato scions and eggplant rootstocks on production
 is shown in Figure 2. The combination of “Cervo” as scion grafted onto EG203 rootstock produced the highest yield, followed by “Cervo” on “Gelatik”. The yield level of “Cervo” plants grafted onto S. torvum, and “Timoty” on all three rootstocks did not differ from the yield level of  ‘Cervo’ on ‘Gelatik’.
 For these two tomato varieties, tomato plants grafted onto eggplant rootstocks produced higher yields than non-grafted plants. This indicates that the absorption of water and nutrients is higher in grafted plants. This finding is consistent with a study showing that the number of fruits and yield of rootstock S. incanum with S. melongena was significantly higher than for non-grafted or self-grafted ‘Black Beauty’ eggplant [53]. Similarly, the rootstock S. melongena with S. aethiopicum had a much higher number of fruits and yield than ‘Black Beauty’ grafted onto S. macrocarpon rootstock. There was no significant difference in the number of fruits and yield between control plants and ‘Black Beauty’ self-grafted eggplant. 
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Figure 2. Yield of tomato according to variety and treatment
Studies show that vascular vessels are formed during the grafting process, which connects the rootstock to the scion, affecting the translocation of air and nutrients and other physiological properties [54, 55]. Nevertheless, grafted plants demonstrate improved resistance acquired from the rootstock root system, thus they show increased absorption of water and nutrients and subsequently higher yield [56]. 

Non-grafted “Karina” and “Karina” grafted onto the three rootstocks resulted in low production. This is because the Karina variety is susceptible to viruses and was attacked by viruses during the research. The plant apex is attacked by a virus that causes stunted growth, and photosynthate translocation from the stem to the rootstock is blocked, causing a decrease in yield and poor fruit quality [57].
Table 10 presents correlations among the different plant growth indices (RGR, LAR, NAR, SLA and production). Relative growth rate at 0-4 WAT is negatively correlated with LAR at 4-8 WAT (-0.754) and NAR at 8-12 WAT (-0.466) and positively correlated with LAR at 8-12 WAT (0.44), NAR at 0-4 WAT (0.527) and 4-8 WAT (0.453), SLA at 0-4 WAT (0.346) and production (0.562). It shows a direct and mutually supportive relationship among RGR, LAR, NAR and SLA
. 
Meanwhile, RGR at 4-8 WAT had a significant positive correlation only with SLA at 8-12 WAT. The RGR at 9-12 WAT had a significant positive correlation with NAR at 4-8 WAT and 8-12 WAT. Previous research has shown that NAR is the most critical predictor of RGR [49]. Fast-growing plants always have a high NAR, and plants with high assimilation rates always grow fast.

The NAR at 0-4 WAT was positively correlated with NAR at 4-8 WAT (0.470), SLA at 8-12 WAT (0.412), and production (0.374). At 4-8 WAT, NAR had a significant positive correlation with SLA  at 8-12 WAT (0.474) and production (0.491). The NAR at 8-12 WAT was significantly negatively correlated with SLA at 8-12 WAT (-0.470) and production (-0.489). [58]; [59].The RGR is mainly affected by NAR at high radiation and by SLA at low radiation [39]. A decrease in SLA from year to year with the increasing availability of light decreases sharply 

The LAR at 0-4 WAT was negatively correlated only with NAR at 0-4 WAT (-0.775). At 4-8 WAT, LAR had a significant positive correlation only with NAR at 8-12 WAT (0.345) as well as significant negative correlations with LAR at 8-12 WAT (-0.369), NAR at 0-4 WAT (-0.475) and 4-8 WAT (-0.733), SLA at 0-4 WAT (-0.428) and 8-12 WAT (-0.532) and production (-0.650). Subsequently, LAR at 8-12 WAT had a significant negative correlation with NAR at 8-12 WAT (-0.622) and was positively correlated with production (0.424).

At 0-4 WAT, SLA had a significant positive correlation with SLA at 8-12 WAT (0.509) and production (0.522). Meanwhile, at 4-8 WAT and 8-12 WAT, SLA had a significant positive correlation with production (0.347 and 0.747, respectively). A study by Amarullah et al. [60] concluded that the initial vegetative growth phase was associated with a high assimilation rate for root formation, while the optimum vegetative growth phase significantly affected final yield.
Table 10. Correlation of RGR, LAR, NAR, SLA at 4, 8, 12 WAT and Yield
	WAT
	RGR 0-4
	RGR 4-8
	RGR
8-12
	LAR 0-4
	LAR
4-8
	LAR
8-12
	NAR
0-4
	NAR
4-8
	NAR
8-12
	SLA
0-4
	SLA 4-8
	SLA
8-12
	Yield

	RGR 0-4
	1
	-0.323
	0.03
	-0.29
	-0.754**
	0.449**
	0.527**
	0.453**
	-0.466**
	0.346*
	0.023
	0.325
	0.562**

	RGR 4-8
	
	1
	-0.201
	0.217
	0.005
	-0.158
	-0.74
	 0.289
	0.161
	-0.047
	0.048
	0.424**
	0.216

	RGR 8-12
	
	
	1
	-0.079
	0.156
	0.151
	0.026
	-0.352**
	-0.68**
	0.117
	0.218
	0.192
	0.146

	LAR 0-4
	
	
	
	1
	0.327
	0.186
	-0.775**
	-0.268
	0.083
	0.26
	0.174
	-0.18
	-0.142

	LAR 4-8
	
	
	
	
	1
	-0.369*
	-0.475**
	-0.733**
	 0.345**
	-0.428**
	-0.71
	-0.532**
	-0.65**

	LAR 8-12
	
	
	
	
	
	1
	-0.19
	0.043
	-0.622**
	0.288
	0.256
	0.306
	0.424**

	NAR 0-4
	
	
	
	
	
	
	1
	 0.47**
	-0.194
	-0.117
	-0.137
	0.412*
	0.374*

	NAR 4-8
	
	
	
	
	
	
	
	1
	 0.023
	0.174
	-0.73
	0.474**
	0.491**

	NAR 8-12
	
	
	
	
	
	
	
	
	1
	-0.39
	-0.084
	-0.47**
	-0.489**

	SLA 0-4
	
	
	
	
	
	
	
	
	
	1
	0.145
	0.509**
	0.522**

	SLA 4-8
	
	
	
	
	
	
	
	
	
	
	1
	0.22
	0.347**

	SLA 8-12
	
	
	
	
	
	
	
	
	
	
	
	1
	0.747**

	Yield
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1


The resulting yield production is strongly influenced by several components of growth and photosynthetic organs. According to Table 9, higher scion stem diameter, root length, RGR, LAR, NAR, and SLA produce a higher yield. The carbon used in photosynthesis is distributed to plant organs to produce sucrose and starch. Since the supply of carbon decreases at night because of the respiration process, the remaining carbon forms new biomass [53]. The surplus carbon is used for leaf thickening and leaf area growth, and for promoting further plant growth depending on the plant’s developmental phase. Previous research has shown that plant development influences optimal production in the early growth phase and the maximum vegetative phase and depends on the variety used [60].
4. Conclusions
The initial growth of grafted tomato plants was lower than that of the non-grafted control tomato plants, but the grafted tomato plants grew faster than the control plants during the course of the experimente
. There was a significant positive relationship between production and several parameters of plant growth and photosynthetic organs. Higher values of scion stem diameter, root length, RGR, LAR, NAR, and SLA increased production. The Cervo tomato variety grafted onto EG203 line and Gelatik variety of eggplant produced the largest stem diameter, longest roots, fastest RGR, highest LAR, highest NAR, and highest yield. The Gelatik eggplant variety is a local eggplant that has potential as a rootstock for tomato, increasing SLA, LAR and RGR, thus supporting increased yields. Thus, it is recommended to use this rootstock for tomatoes grown by local farmers in Indonesia.
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�But at 8 WAT and 12 WAT this variety also produced very long roots when grafted onto S. torvum, so I don’t really understand why you only mention the non-grafted treatment at 4 WAT.


��Numbers reported in tables should be reduced to 3 significant figures.


� This sentence is very unclear in the context of the current discussion. The term “root activity” usually refers to some kind of physiological process, such as nutrient uptake. Here you are discussing root dry weight, not physiological activity, so this term is not appropriate. Also, comparing all treatments and claiming no differences is a gross generalization. There are differences in root dry weight, just no clear trends, so you could simply state that there were no clear trends in root dry weight at 8WAT. 


�These sentences are redundant – they are simply repeating/rephrasing the information provided in the previous sentence.


��Numbers reported in tables should be reduced to 3 significant figures.


�I disagree – the table does not show any clear statistical difference between grafted and non-grafted plants.


�Are you comparing 4-8WAT to 0-4 WAT? If so, you must state this explicitly. In my opinion, you can’t single out the grafted plants here, because RGR of control plants also decreased. And you haven’t mentioned here that at 4-8 WAT the RGR of grafted plants was higher than the RGR of control plants, although you do mention this in the conclusions.


�But the results presented in Table 6 do not show a clear trend of slower growth in grafted plants compared to non-grafted plants. On the contrary, at 4-8 WAT, grafed plants actually grew faster than non-grafted plants.


�I don’t understand the relevance of this sentence.


�This sentence is redundant. You already mentioned in the previous sentence that RGR decreased in all treatments.


�This is very unclear.


�This part of the sentence is unclear and does not follow logically from the first part of the sentence.


�You have not described the LAR results for the Karina variety.


��Numbers reported in tables should be reduced to 3 significant figures.


�Are you presenting change in LAR over time, or the value of LAR at each observation date? 


If you are presenting change in LAR over time, you need to divide the results by the number of days, and indicate the units of measurement a cm2/g/day.


 If you a presenting the value of LAR at each observation date, you need to replace ‘0-4’, ‘4-8’ and ‘8-12’ with ‘4’, ‘8’ and ‘12’, both here in the table and throughout the text below that describes the LAR results.





It seems to me that the latter is true.


�You have not described the LAR results for the Karina variety.


��This sentence doesn’t make sense. Table 7 shows that there was no statistical significance among the different treatments.


�This sentence also doesn’t make sense and it is not clear what your intention is:


 If you are comparing between measurement dates, LAR did not increase from 4 WAT to 12 WAT, and in any case, you stated explicitly in the methods that you did not statistically compare between measurement dates, thus this comparison is invalid.


 If you are comparing the grafted plants to the control, firstly you need to state this clearly, and secondly, Table 7 shows few, if any, statistical differences between grafted plants and non-grafted plants for the Timoty variety.


�You can only make clear statements about the results that are statistically significant.


�None of these differences are statistically significant.


�I don’t think you can really make this statement, because you only have one interaction which is actually significantly higher than the control (S. torvum at 0-4 WAT).


�This sentence has been moved to the beginning of the LAR section.


��Numbers reported in tables should be reduced to 3 significant figures.


�But these differences are not statistically significant so you cannot make this claim.


�This is unclear


�This difference is not statistically significant so you cannot make this claim.


�Higher than what? Also, these differences are not statistically significant so you cannot make this claim


�But none of these differences are statistically significant so you cannot make this claim.


�This entire paragraph is problematic – none of the reported differences are statistically significant according to Table 8, so you cannot make these claims.


��Numbers reported in tables should be reduced to 3 significant figures.


��Are you presenting change in SLA over time, or the value of SLA at each observation date? 


 If you are presenting change in SLA over time, you need to divide the results by the number of days, and indicate the units of measurement a cm2/g/day.


 If you a presenting the value of SLA at each observation date, you need to replace ‘0-4’, ‘4-8’ and ‘8-12’ with ‘4’, ‘8’ and ‘12’, both here in the table and throughout the text below that describes the SLA results.





It seems to me that the latter is true.


�But these results are not significant, so this sentence is problematic.


�These value are so similar to the control and they have exactly the same significance as the control, so you cannot make this statement at all.


�How did you determine production?


�Did you test these differences statistically? If so, you must indicate which differences are significant and which are not, both in Figure 2 and in the text. It is very problematic to make claims about differences in results without backing them up with appropriate statistical proof.


�Can you please elaborate?


�This is the same information as the first sentence in t he paragraph


�This sentence doesn’t really make sense.


�This is a problematic statement, because although Figure 2 supports it, you do not have any statistics to back it up.
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