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INTRODUCTION

The practice of grafting tomatoes in the United States is expanding in order to utilize Data was collected from twenty-five grafting trials (sixteen high-tunnel, and nine « Trend lines in figure 1 indicate that both ‘Arnold’ and ‘Maxifort’ may be vigorous
rootstocks that confer resistance to soilborne plant pathogens (Louws et. al, 2010), open field), conducted from 2011-15. Two scions, Cherokee Purple and BHN 589 Trial Location and Date | rootstocks since they have slopes greater than one.
tolerance to abiotic stressors (Rivero et al., 2003), and potentially increased vigor were utilized. Cherokee Purple was used in one high tunnel trial and six open field oo s @ - « The slope of Arnold (1.48) was greater than that of Maxifort (1.28) indicating
(Masterson, 2016). Such grafted plants with vigorous rootstocks can produce higher trials, while BHN 589 was used in fifteen high-tunnel and three open field trials. The | T Arnold may be the more vigorous of the two (Figure 1).
per square foot yields, making them compiled data was used to determine rootstock performance under a variety of - + « Plants with ‘“Trooper Lite’, and ‘RST 04-106’ rootstocks had a slope of
especially valuable for small urban growing conditions. The seven trial locations were spread throughout North ® | ‘ approximately 1 and performed similarly to the nongrafted plants, (Figure 1)
farms, high tunnels, and other areas Eastern, Central, and South-Central Kansas: The performance of five rootstocks, ® | ?_ indicating that they were neither more or less vigorous than the non-grafts.
where space is at a premium. Second, ‘Maxifort’, ‘Arnold’, ‘BHN RT1028" , ‘'RST-04-106’, and "Trooper Lite’ were assessed. zwi, 2012201 ® | « While the performance of all rootstocks was very similar in the open field, Maxifort
grafting may be able to improve plant Each site used a randomized complete block design with 4-6 replications. All sites ® - "dt outperformed all other rootstocks under high tunnel growing conditions (Figure 2
tolerance to detrimental soil conditions used typical farm management practices and yield data was collected weekly. [ T T T T T in blue).
that may be present in areas with « ‘BHN RT1028’ was the only rootstock whose productivity did not significantly
less-than-ideal soil types, a mixed iIncrease under high tunnel growing conditions. (Figure 2 in red) This suggests a
land-use history, or in intensive RESU LTS lack of vigor, as it does not take advantage of the improved growing conditions of
cropping systems like high tunnels the high tunnel.
= 1 _ vsis of th « Performance changes corresponding to changes in environment demonstrate
rellgal:ii)ens%iplrt])ee?\:v;ee?qr?sgrs)tnogc?/iﬁ(ljsa?ndt € Maxifort vs Nongraft Arnold vs Nongraft different levels of vigor (a plants relative ability as compared to other, similar
_ _ y . plants to increase it's own productivity by utilizing beneficial aspects of the
r_longrafted ylgld for five rootstocks. A dashed environment.)
line representing slope=1 was added for * * _
It is currently not clear which comparison of rootstog:k vs. nongraft . ) ) \
rootstocks show increased vigor !oer_formance_. Dfata points beneath the line o _ 3 9
and under what specific growing Indicate replications where nongrafted plants 2 E 30 i- j -
conditions. Therefore, the performed better than the grafted ones. 5 = 2 3
objectives of this study were to: 1) _S'”?"a”y’ the slope of the best fit line . i = |
utilize a meta-analysis approach to |nd|c_ates rootstock performance bene_flt > . ] < YRR T
determine the characteristics of a relative to the nongraftgd plants. All yield . y = 1#222821S(9)>.<8;L j7'7157 . s i 0 W
vigorous rootstock: 2) identify data represented here is eq_ual to the number 5 5
rootstocks that consistently of marketable poundslof fruit produced per O y
showed increased vigor across pl_ant. Data was compiled from twenty-five 0 5 10 15 20 25 30 35 40 45 50 b 5 10 15 20 25 30 35 40 45 50
diverse production systems and trials conducted from 2011-15. Nongraft Yield Nongraft Yield
under specific growing conditions;
and 3) explore the relationship BHN RT 1028 vs Nongraft RST 04-106 vs Nongraft Trooper Lite vs Nongraft
between increased vigor and 50 . 50 . 50
genetic yield potential. . o . s .
. - . o . This work represents a meta-analysis of rootstocks using data from twenty-five
o . ) ] - . trials across five years. We hope to utilize a larger data set (>100 trials) for further
g ) @ ) E ) work. Among these data are the results of a wide variety of rootstocks, additional
M E-I-A_A NA LYS | S M ETHO DS S g @ scion cultivars, varying degre_es and _type_s of pest and_dlsez_ase pressure, and a
- ” . ; ” variety of management practices. This will allow us to identify rootstocks that
o 20 o o % consistently increase yield across diverse production systems. Furthermore, we
Meta-analysis Is the process of compiling multiple data sets from different trials of a % 5 & s S s expect to test a number of questions related to crop management, including the
similar nature, normalizing the data, and then using the new, larger data set to draw 10 ¥=0.9455% - 06803 10 ¥ =0.9347x 1 1.9909 0 og DA o000 ~. effects of season length, soil fertility, planting
conclusions that were not previously possible. This meta-analysis was used to s [ 5 [ 5 ‘-‘ge-‘"" | density, and other practices to determine the best
measure the yield potential for each rootstock as it related to the non-grafted control ) ¥ : 0 4 - <\, Way to identify and maximize the benefit of
group, the genetic yield potential differences between rootstock varieties, and the oo s e e oo s s e e oo s e e ' 77, 77 <=mn i NN grafting with vigorous rootstock. A larger data set
production advantages of different rootstocks under the improved growing conditions Nongraft Yield Nongraft Yield Nongraft Yield nr T ere  will result in stronger evidence and the ability to
of a high tunnel. The presence of nongrafted control plants in each trial allowed for a |I! draw more specific conclusions. Additionally, a
consistent production baseline across trials. more in-depth statistical procedure involving data
_ _ _ Total Weight vs Marketable Weight Figure 2) An ANOVA was run on BHN 589 transformation may be needed to clearly identify
* AlLiner Regression Analysis o only, comparing marketable yield for five trends in the data.
comparing the total weight of | y = 0.9923x + 3.4503 e rootstocks both in high tunnels and in the
tomatoes produced per plant to o RET0-9361 open-field. Most rootstocks (and non-grafted
the weight of marketable tomatoes o e plants) performed significantly better in high \
produced per plant for non-grafted 5 v tunnel trials than in open-field trials. e | | »
treatments resulted in a strong 2 o ,,;...-"'. _ . = iy . e o T =  Louws, F., C. L. Rivard, C. Kubota. 2010. Grafting fruiting vegetables to
positive linear correlation (p value s . e AndACI\Ir?VAkCOWI]Dpanlng'ths );lhelhd_s r?ft BHNI 58% ‘ i MERCGEE N E e lljlwanagle2 iolilg)rlnf(spathogens, foliar pathogens, arthropods and weeds. Sci.
< 0.0001, R2=0.93). This = It an erokee Furple in botn nigh tunnel an i ort. :127-146.
indicates that either)metric may be BO S e open-field found a significant yield difference + Masterson, S.A., M.M. Kennelly, R.R. Janke, and C.L. Rivard. 2016. Scion
used in determining yield potential oo | gEe between scions, therefore this ANOVA was shoot removal and rootstock cultivar affect vigor and early yield of grafted
as long as it is used consistently. 500 ¢4' run on trials utilizing BHN 589 scion only, tomatoes grown in high tunnels in the Central United States.
In this case we will be usin Least Squares Means for effect Rootstack_Location — _ HortTechnology (in press)
marketable fruit weight. ) s m o m e e Pr > for HO: LSMean()= Shean() PR e = . Rivero, R. M., J. M. Ruiz, and L. Romero. 2003. Role of grafting in horticultural
Marketable Weight Dependent Variable: Market_weight_Ibs_ - ° 00> <000 plants under stress conditions. Food, Agriculture, & Environment 1:70-74
« Per plant yield for each rootstock was plotted against the per plant yield of the Rootstock_Location e T 123 4 s 6 7 89 10 ;12 N . ’ ’ . .
nOngraftEd COntI’0| from Wlthln the Same repllcathn A |Ineal' ||ne Of beSt flt WaS Arnold - High Tunnel 23.0931622 1 0.0073 0.5652 0.0214 0.8739 0.0179 0.0728 <.0001 0.9962 0.0002 1.0000 0.0018 g _g_
added tO eaCh graph, and the R2 Value for eaCh ||ne WaS Calculated Arnold - Open Fit.ald 11.0271875 2 0.0073 0.9959 1.0000 <.0001 1.0000 0.5182 0.9841 0.0463 0.9999 0.0143 1.0000 f;;’ 30 - %
BHN RT 1028 - High Tunnel 15.4835053 3 0.5652 0.9959 0.9552 0.0684 0.9993 1.0000 0.4699 0.8939 0.8480 0.6365 0.9730 =
i 291562 .0214 1. 0.9552 . . 4 1. . 1. . 1. é 207 . .
« The resulting scatter plots (Figure 1) show the productivity of each rootstock as ;:foRTthHZZh:pTId 28;.191:;156 : 2.2739 ZZZ? 0.0684 0.0008 o ZZZZ? OOE: ZZZ? ZZ:(: ZZZ? ZZZZ ZZZ? = N ES @ é % ’ % The authors would like tq thank the following: . RE
Compared to the COrreSponding nOn'graftEd prOdUCtiOn under the given conditions Maxifort - Open Field 11.8264063 6 00179 1.0000 0.9993 0.9999 0.0001 0.7129 0.9440 0.0980 0.9987 0.0322 1.0000 @ 1 é @ Randy Clark’ Tom BU”er, Jill Elmers’ Frank and Melanie J
at each site. Nongraft - High Tunnel 175487864 7 00728 08162 10000 0660 <0001 07120 00002 OS5 0.0628 02073 02614 o+ — Gieringer, Jason Griffin, Jacob Chapman, Kim Oxley, Sustainab,eAg,icmt_ﬂ
| o | Nongraft—Ope.n Field 6.7274554 8 <0001 0.9841 0.4699 1.0000 <.0001 0.9440 0.0002 <0001 1.0000 <.0001 0.9989 "%@ %;)%\ 6’&,1/@/\6’&4/@/\%%7%%7%,@ @0’16,@ @f&&,@% @%& .»o%&‘ Mark Gawron, Vicente Mascote and Paul Andersen. Research & Education
° The SIOpe Of eaCh Ilne Of best flt IndICates the response Of the rOOtStOCk y|6|d aS the RST 04-106 - High Tunnel 21.0604107 9 0.9962 0.0463 0.8939 0.0808 0.0877 0.0980 0.5345 <.0001 0.0017 0.9990 0.0134 %,5) %%A 7%39 70% s/%% ‘Q;Q) /'3,:% /‘%Q) %,6; %,% (,/Gs&. (/{\% . . .
yleld Of Comparable nOngrafted plantS (a measure Of grOWing COnditiOn faVOFabiIity) RST 04-106 - Open Field 8.1953906 10 0.0002 0.9999 0.8480 1.0000 <.0001 0.9987 0.0628 1.0000 0.0017 0.0005 1.0000 "o,,& 3 6@/}, %’,o. ’?,,,0& '9% /},%& '9% 96/}% %/9%(9,5% g)% Fund|ng for the prOJeCt was prOV|ded by the 7 US DA
: Trooper Lite - High Tunnel 22.9988464 11 1.0000 0.0143 0.6365 0.0303 0.9269 0.0322 0.2073 <.0001 0.9990 0.0005 0.0039 Y v % USDA-NIFA SCRI and Supported by the CERES ".NIFA
Increases. Trooper Lite - Open Field 9.8714375 12 0.0018 1.0000 0.9730 1.0000 <.0001 1.0000 0.2614 0.9989 0.0134 1.0000 0.0039 Rootstock/L ocation (11 =/—
— — — — Trust, and the NCR-SARE Program 7 _
* Number close to zero indicate statistically significant differences between trial yields, numbers closer to one indicate a lack of significant difference. .




