In-Row Spacing of Grafted Seedless Watermelon Impacts Yield and Fruit Quality
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Introduction Experimental design Result-Fruit yield Result-Fruit quality
] . « The stud lit-solit plot desi ith i : th ) Table 1. Comparisons of the main effects on fruit yield at each harvest and total yield Table 3. Comparisons of the main effects on fruit quality.
As with other graftable vegetable commodities, watermelon € study was a split-split piot design with In-row spacing as the main (kg/plot). Flesh firmness
grafting has its merits of soil-borne disease resistance and yield factor, scion and rootstock serving as sub- and sub-sub factors. 1st harvest 2nd+ 3t harvest 4t harvest 5t harvest Total yield Brix  Length (cm)  Width (cm) (kg/cm?) Hollow heart
enhancement, but the increased cost and additional needs of " Non-grafted scions were used as the study controls. 093m 2910 A 331 A 245 B 1285 A 4771 A 2222 :2(1) ggg zgz 21 1;
field and greenhouse management remain the major concerns = The entire set of treatments were replicated four times. 1222 §3§§ 2 §2:Z 2 §§j‘2‘ Q 1233 2 :gg:; 2 183m 124 312 2.4 20 12
that block widespread adoption. For example, rootstock seed is = Each treatment row is 9.3 m long containing 10, 7, or 5 triploid plants 7187 2841 A 309 A 275 A 1251 A 467.6 A P <0.05
- P - ” - - ot Fascination 289.2 A  31.8 A 246 B 1243 A 4699 A 7187 12.1 30.2 25.4 2.1 1.8
sometimes four to five times the price of re-egular seed. In addition, reflecting spacing variation. o ys33 AR 207 o 07 1972 A 1655 AB e 1o - s s
almost doubled greenhouse space is required to produce grafted RS841 2942 A 246 D 167 D  131.8 AB 466.3 AB P <0.05 N N
vegetable seedlings. Reducing the cost while maintaining fruit )ligéggm 28‘2”13 2 ggg QB ;gg g :g;g 25 :;‘;-i z Flexifort 12.0 31.2 25.7 2.2 1.1
yield and quality is key to keep vegetable grafting as an attractive Nongrafted 288.8 A 361 A 507 A 1019 C 4775 AB 522:L :2; g;g zgg f; 12
approach. Production cost can b_e pOtentl_a"y reduced at_ various Table 2. Comparisons of the main effects on average fruit weight (kg). XSQ9901 11.8 31.2 25.7 2.3 1.4
stages, such as rootstock breeding, grafting (e.g., robotic grafter), S arvest 2+ 39 harvest 4" harvest 5™ harvest Nongrafted  11.9 29.7 25.9 1.7 2.0
and field stage. From the perspective of field production, using T Yy :Wes - v 5 A P=0.05 v N v
fewer grafted plant\f; with wider in-row spacing may potentially 1:23 - 9:7 A 8:6 A 7:2 A 4:9 A
reduce the production cost. Figure 1. Grafted and non-grafted plants were grown at the in-row spacing of 0.93, 1.23, and 1.83 m 9.8 A 8.8 A 74 A >0 A
1.83 m (left to right) in Turlock, California (photo on May 24, 2019). 7187 91 B 83 A 75 A 51 A
Our research trial was implemented in 2019 to evaluate the _ Fascination  10.3A 8.3 A 65 B 48 A
impact of planting population (in-row spacing) on grafted Data Collection :':;‘::” 51’:1': 32 '2 ;g g :? 2 T s P
watermelon yield and fruit quality. The hypothesis is that growing 1. Harvest: The field was harvested five times on July 24, August 7 and UG29A 9.3; A 7: 0 C 5: 6 C 4:9 A ‘7187’ on ‘RS841’ Nongrafted ‘7187’
fewer number of grafted watermelon plants will maintain 2?’ Septemb.e r 1_1’ ar.1d (.)ctober : XSQ9301 9.8 A 8.1 BC 74 AB 48 A Figure 3. Grafting incompatibility showing declined fruit quality (hollow heart on grafted fruit).
comparable yield and marketable quality compared to grafted and 2. Yield collection: Fruit yield and total number from each harvest were Nongrafted 95 A 8.7 AB 8.1 A 51 A
non-grafted plants grown in the normal spacing. counted, weighed, and compared among treatments. Three fruit Summary
from each treatment in the first harvest were randomly selected for 100 = Spacing and rootstock effects on total yield were not observed except for
Trial Setup quality measurements. . . UG29A with a negative effect (Table 1 and Figure 2).
= The trial was conducted on a commercial watermelon field in 3. Fruit was first measured for their length and width. B I AB I\ = Fruit weight and size from larger-spacing plots did not increase in the first
Turlock, California. 4. Hollpw heart was fated based on the scales 1-5 after longitudinally S & I I c I I and fifth harvest (Tables 2 and 3).
= Two commercial seedless scions ‘7187’ and ‘Fascination’ were cutting th.ree fruit into halves (Guan et.al. 2018). % i B = I - ] = 5th harvest » Grafting increased fruit length and firmness, decreased hollow heart, but
grafted onto four rootstocks ‘RS841’, ‘Flexifort’, ‘UG29A’, and 5. After cutting, one spot of each half fruit (6 spots total per treatment) =49 B - = 4th harvest did not increase weight in the first and fifth harvest (Tables 2 and 3).
‘XSQ9901°. was SC_OOPEd for sugar content m.easuren.lent using a refrac.:tometer. 2 ] f:td ;:r:,‘i::""“t = We did see grafting incompatibility showing that fruit quality declined
= After grafting, plants were placed into the field at in-row spacings 6. E;S‘Zigm?:f:;vsrso?:asumd using a fruit penetrometer with a 11- after grafting onto certain rootstocks (See example in Figure 3).
of 0.93, 1.23, and 1.83 m on April 24, 2019. The correspondin - 0
. P . P g 7. ANOVA was conducted using SAS 9.4 to test treatment effects. & & I K S N Reference
population is 5120, 3840, and 2560 plants/ha (Figure 1). Multiple comparisons among treatments were performed using QI Q\“”'\ & ¢ .\9& @"2’(\
. inizer ‘Wi ’ iloi : g : ° Guan, Wenjing et al. (2018). 2018 Watermelon variety evaluation in Indiana.
The pollinizer ‘Wild Card Plus’ was placed after every three triploid  Fichap's [east significant difference at P = 0.05. Spacing Rootstock A Jing (2018) y

plants, making a 3:1 ratio.
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Figure 2. Single plant productivity (kg/plant) at each harvest sorted by spacing and rootstock.
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