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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)

This project was a continuation of a previous CRDF project in which we collected growth data from field trials in
different citrus production areas and assessed root architectural differences during the first three years after planting.
Continuation allowed us to gather additional information on the potential influences of the rootstock propagation
method on tree performance during the early production years under HLB-endemic growing conditions. The specific
objectives were as follows: Objective 1: Assess rootstock propagation method and rootstock cultivar effects on growth,
health, and productivity of grafted Valencia trees during the early production years (years 4-6 after planting) in two
commercial citrus production environments. Objective 2: Assess rootstock propagation method effect on tree
performance, root architectures and uprooting resistance of Valencia trees after 5 years of growth. The project
involved two commercial trials, one in Hendry County near Felda (managed by Duda & Sons), and one in Polk County
near Fort Meade (managed by Peace River Packing). A third trial was conducted at the SWFREC research farm. The
Hendry County trial included four rootstocks (US-802, US-812, US-897, US-942) and the Polk County trial includes three
rootstocks (US-802, US-812, US-942) propagated by seed, by cuttings, and by tissue culture. Both trials included
additional rootstock cultivars that were propagated from seed, intended to compare the commercial performance of
eight rootstocks (Cleopatra, Swingle, X-639, US-1516, US-802, US-812, US-897, US-942) in the two different production
environments. Unfortunately, business decisions forced Duda & Sons to reduce their efforts in managing the trial near
Felda, resulting in tree decline and poor fruit production. Peace River continued managing the trees according to their
regular standards. This included injecting all trees with OTC in year 3 (2023). The third trial at SWFREC, designed to
assess root architectures after 5 years of field growth by whole-root system excavation was terminated two years after
planting due to heavy HLB pressure from inadequate vector management at that location and resulting in tree decline.
However, we conducted a detailed root analysis from two other trials which had been started under the previous
project.

The results from all these studies showed that trees grafted on cuttings and tissue-culture propagated rootstocks
behave similar in terms of tree growth, health and productivity. Although different methods of propagation create
different types of root systems (i.e., a tap root system with seed propagation and an adventitious root system with
cuttings and tissue culture propagation), these differences disappear soon after field establishment under the current
production conditions. Our detailed uprooting studies and root analyses confirm that the rootstock has a larger
influence on the root system architecture than the propagation method. Accordingly, in all our studies, in contrast to
the propagation method, considerable differences were always found among rootstocks. This reaffirms that the
rootstock cultivar has more influence on the performance of a grafted citrus tree than the propagation method. It must
also be noted that nursery production methods are variable, especially for tissue culture propagation, as new
technologies are available, and protocols are being fine-tuned. Hence, any potential differences among trees may not
be due to the propagation method but due to varying production practices. For example, we have seen root
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The results from all these studies showed that trees grafted on cuttings and tissue-culture propagated rootstocks behave similar in terms of tree growth, health and productivity. Although different methods of propagation create different types of root systems (i.e., a tap root system with seed propagation and an adventitious root system with cuttings and tissue culture propagation), these differences disappear soon after field establishment under the current production conditions. Our detailed uprooting studies and root analyses confirm that the rootstock has a larger influence on the root system architecture than the propagation method. Accordingly, in all our studies, in contrast to the propagation method, considerable differences were always found among rootstocks. This reaffirms that the rootstock cultivar has more influence on the performance of a grafted citrus tree than the propagation method. It must also be noted that nursery production methods are variable, especially for tissue culture propagation, as new technologies are available, and protocols are being fine-tuned. Hence, any potential differences among trees may not be due to the propagation method but due to varying production practices. For example, we have seen root deformations in field-ready nursery trees because the young rootstock liners (produced by tissue culture) were kept in the paper pots when they were transplanted to the larger nursery containers. The restrictions of the paper pots lead to J-rooting and circling of the roots in some of those trees, but not the tissue culture production method per se. Poor transplanting practices can also affect root structures and growth considerably. These include leaving trees out in the sun for extended periods before transplanting, adding granular fertilizer in the planting hole, injuring roots when removing the nursery container, and stamping on the roots when filling the hole and compacting the soil. In conclusion, based on all our studies thus far, there does not seem to be any major disadvantage when propagating rootstocks by cuttings or tissue culture as opposed to by seed, provided the young trees are handled properly and received good tree before, during, and after transplant to the field.
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