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OBJECTIVES

The objective of this research was: 1) to study the effects of eight rootstocks on yield and quality of seedless watermelon; and 2) to study the effects of two rootstock types, (squash and gourd) on yield and quality of watermelon.

METHODS

Locations-

Study was conducted across five southeastern locations i.e. Coastal Research & Education Center, Charleston, South Carolina; North Florida Research and Education Center Quincy, Florida; University of Georgia, Tifton, Georgia; Edisto Research & Education Center, Blackville, South Carolina; and Cunningham Research Station, Kinston, North Carolina.

Rootstocks-

Gourd (Lagenaria) were: Macis (Numhens), FR Strong (Seminis), and Emphasis (Syngenta)
Squash  were: Shintosa Camel (Nunhens), WR-15006 (Zeraim Gedera), Chilsung Shintosa (Seminis), and Strong Tosa (Syngenta)
Watermelon cultivars were: Liberty (a round type fruit) and Matrix (an oblong type fruit).
Grafting-

All grafted plants were provided by Dr. Richard L. Hassell, Clemson University CREC, Charleston, SC.  The graft type was the one cotyledon procedure.  Each of the cultivars was grafted on itself as well as each of the seven rootstocks for a total of sixteen treatments repeated four times at five locations. 

Cultural practices- At each of the five locations plots were set up on black plastic drip irrigation, eight foot centers, three foot between plants, nine plants per plot.   SP-4 was used as a pollinizer and placed between the grafted plants 1st and 2nd, 4th and 5th, and 7th and 8th .  Recommended cultural practices were followed according to each states’ recommendations.  Fruit were harvested four times at weekly intervals.  The first harvest was considered the early harvest while the main harvest consisted of the other three harvests.
Fruit yield and quality-

Each fruit was harvested, weighed, graded and recorded.  Fruit from each plot were taken for quality measurements.  Traits like length, diameter, LD ratio, total soluble solids (brix), hollow-heart, and dark seeds were recorded as quality parameters. Hollow heart was rated on 0-5 scale with 0 as good and hard seeds were rated on 0-3 scale with 0 as good. Total soluble solids (brix) were recorded using a digital hand refractometer.  Flesh firmness was recorded using a Wagner FDK 10.  Firmness readings were taken from the stem end, center and blossom end of each of the five fruit.   Fruit flesh samples were also taken, frozen, and sent to Dr. Penelope Perkins-Veazie at Lane Oklahoma for lycopene analysis.
Traits observed-

Number of melons per plot (based on 9 plant plots)

Total weight per plot (based on 9 plant plots- lb)

Weight per fruit (lb)

Length (inches) / Diameter (inches) = LD ratio

Total soluble solids (obrix)

Hollow heart (0-5 scale)

Hard seeds (0-3 scale)

RESULTS


There were no location effects.  This means that watermelon response in terms of quality and yields across treatments at all locations were similar.  No differences in root stocks in the early harvest were measured with respect to the number of melons per acre, total weight per acre or the average weight per melon (Table 1). In the main harvest there was a significant difference is size of the fruit (Table 2).  These differences only amounted to a pound increase in fruit weight with the squash hybrids having the largest increase.  The number of melons and total weight per acre showed no differences.  There were also no differences in the overall total harvest with respect to fruit number, total weight and fruit size (Table 3).  These results indicate that grafted plants did not increase the number of melons per plant or the total weight per plant.  There seemed to be a slight increase in the fruit weight with grafted plants.  The greatest increase in weight resulted from watermelon grafted onto the hybrid squash root stocks.


Fruit quality was affected by the rootstock in overall firmness of the flesh (Table 4).  Those grafted on hybrid squash root stocks produced the firmest fruit with those on the gourd rootstock being softer.  However, regardless of root stock, all produced fruit that were firmer than the non-grafted control.  Fruit shape, percent sugar levels, presence of hollow heart or hard seeds were similar regardless of rootstock or cultivar..  These results strongly support that grafting improves fruit firmness increasing the ability of the fruit to hold longer with less leakage.  Grafting had no adverse affects on other fruit qualities.  The use of grafted plants may be extremely beneficial for the fresh cut market.  Some previous work has been reported which indicated that yields were increased with grafted plants.  We did not find this to be the case in our 2007 studies.  It is important to have multiple years and test sites to verify findings as results can vary from year to year and among locations.  We propose to conduct these studies one more year to see if results are consistent each year.
Table 1: Early seedless watermelon yields grafted on eight rootstocks planted in five locations within the southeastern United States.
	Root Stock
	Root Stock (Type)
	Root Stock (Source)
	No. of
	total
	average

	
	
	
	 Melons
	Weight (Tons)
	weight

	
	
	
	per acre
	per acre
	per melon

	Macis
	Gourd
	Numhens
	3104
	26
	17.43a

	Shintosa Camel
	Hybrid Squash
	Numhens
	2886
	24
	16.85a

	WR-15006
	Hybrid Squash
	Zeraim Gedera
	3104
	27
	18.00a

	Chilsung Shintosa
	Hybrid Squash
	Seminis
	3376
	29
	17.23a

	FR Strong
	Gourd
	Seminis
	2995
	25
	16.34a

	Strong Tosa
	Hybrid Squash
	Syngenta
	2777
	23
	16.83a

	Emphasis
	Gourd
	Syngenta
	2886
	24
	17.03a

	Watermelon
	Watermelon
	Numhens/Syngenta
	3539
	31
	17.89a

	
	
	
	
	
	


Plots consisted of nine plants per plot

Weights were recorded in pounds

LS means followed by the same letter are not significantly different at P=0.05

Table 2: Main harvest seedless watermelon yields grafted on eight rootstocks planted in five locations within the southeastern United States.

	Root Stock
	Root Stock (Type)
	Root Stock (Source)
	No. of
	total
	average

	
	
	
	 Melons
	Weight (Tons)
	weight

	
	
	
	per acre
	per acre
	per melon

	Macis
	Gourd
	Numhens
	7623
	64
	16.58 abc

	Shintosa Camel
	Hybrid Squash
	Numhens
	7296
	64
	16.92 ab

	WR-15006
	Hybrid Squash
	Zeraim Gedera
	8331
	71
	16.92 ab

	Chilsung Shintosa
	Hybrid Squash
	Seminis
	6806
	71
	17.16 a

	FR Strong
	Gourd
	Seminis
	6806
	56
	15.90 bc

	Strong Tosa
	Hybrid Squash
	Syngenta
	7950
	67
	16.47 abc

	Emphasis
	Gourd
	Syngenta
	7242
	58
	15.65 c

	Watermelon
	Watermelon
	Numhens/Syngenta
	8440
	67
	15.91 bc

	
	
	
	
	
	 


Plots consisted of nine plants per plot

Weights were recorded in pounds

LS means followed by the same letter are not significantly different at P=0.05
Table 3: Total harvest seedless watermelon yields grafted on eight rootstocks planted in five locations within the southeastern United States.

	Root Stock
	Root Stock (Type)
	Root Stock (Source)
	No. of
	total
	average

	
	
	
	 Melons
	Weight (Tons)
	weight

	
	
	
	per acre
	per acre
	per melon

	Macis
	Gourd
	Numhens
	10727
	90
	16.73a

	Shintosa Camel
	Hybrid Squash
	Numhens
	10182
	88
	17.14a

	WR-15006
	Hybrid Squash
	Zeraim Gedera
	8285
	97
	17.12a

	Chilsung Shintosa
	Hybrid Squash
	Seminis
	11543
	100
	17.21a

	FR Strong
	Gourd
	Seminis
	9801
	81
	16.06a

	Strong Tosa
	Hybrid Squash
	Syngenta
	10781
	90
	16.49a

	Emphasis
	Gourd
	Syngenta
	10127
	83
	16.07a

	Watermelon
	Watermelon
	Numhens/Syngenta
	11925
	99
	16.55a

	
	
	
	
	
	


Plots consisted of nine plants per plot

Weights were recorded in pounds

LS means followed by the same letter are not significantly different at P=0.05

Table 4: Main effects of eight rootstocks grafted on to two seedless watermelon cultivars (pooled over five southeastern locations) of five random marketable seedless watermelon samples per treatment on fruit quality measurements. 

	Root Stock
	Root Stock (Type)
	Root Stock (Source)
	 
	 
	 
	Flesh Firmness
	 

	
	
	
	Brix
	Hollow
	Hard
	Blos
	Center
	Stem
	Fruit

	
	
	
	%
	Heart
	Seeds
	End
	(Heart)
	End
	Shape

	Macis
	Gourd
	Numhens
	11.35a
	0.38a
	0.18a
	4.09 de
	3.58 cd
	3.91 c-e
	1.39a

	Shintosa Camel
	Hybrid Squash
	Numhens
	11.07a
	0.18a
	0.23a
	4.92 a
	3.93 ab
	4.25 ab
	1.39a

	WR-15006
	Hybrid Squash
	Zeraim Gedera
	11.13a
	0.27a
	0.28a
	4.82 ab
	3.85 bc
	4.43 a
	1.40a

	Chilsung Shintosa
	Hybrid Squash
	Seminis
	11.27a
	0.28a
	0.19a
	5.11 a
	4.21 a
	4.40 a
	1.47a

	FR Strong
	Gourd
	Seminis
	11.23a
	0.40a
	0.18a
	3.88 e
	3.39 d
	3.68 de
	1.33a

	Strong Tosa
	Hybrid Squash
	Syngenta
	10.74a
	0.28a
	0.20a
	4.52 bc
	3.73 bc
	4.23 a-c
	1.37a

	Emphasis
	Gourd
	Syngenta
	11.37a
	0.30a
	0.16a
	4.29 cd
	3.60 cd
	3.92 b-d
	1.37a

	Watermelon
	Watermelon
	Numhens/Syngenta
	11.24a
	0.27a
	0.21a
	3.98 de
	3.33 d
	3.59 e
	1.42a


Each fruit was cut from blossom end to stem end before measurements were taken

Brix samples we taken in the center section and recorded with a digital refractometer

Each fruit was rated for hollow heart (0 = none, 5 = severe) and hard seeds (0 = no seeds, 3 = over 50).

Flesh firmness was recorded using a Wagner FDK 10

Fruit shape was recorded in inches and then the length was divided by the width

LS means followed by the same letter are not significantly different at P=0.05

