
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


^ f O O D C R o p o 

( P I 
^ E C A R I B B E » ^ 

CARIBBEAN FOOD 
CROPS SOCIETY 

49 
Forty-ninth 

Annual Meeting 2013 

Port of Spain, Trinidad and Tobago 
Vol. XLIX 



PROCEEDINGS 

OF THE 

49™ ANNUAL MEETING 

Caribbean Food Crops Society 
49™ Annual Meeting 

June 30 - July 6, 2013 

Hyatt Regency Hotel 
Port of Spain, Trinidad and Tobago 

"Agribusiness Essential for Food Security: Empowering Youth and 
Enhancing Quality Products" 

Edited 
by 

Wanda I. Lugo, Héctor L. Santiago, Rohanie Maharaj, and Wilfredo Colon 

Published by the Caribbean Food Crops Society 

11 



® Caribbean Food Crops Society 

ISSN 95-07-0410 

Copies of this publication may be obtained from: 

Secretariat CFCS 
P.O. Box 40108 
San Juan, Puerto Rico, 00940 

or from: 

CFCS Treasurer 
Agricultural Experiment Station 
Jardin Botanico Sur 
1193 Calle Guayacan 
San Juan, Puerto Rico 00936-1118 

Mention of company and trade names does not imply endorsement by the Caribbean 
Food Crops Society 

The Caribbean Food Crops Society is not responsible for statements and opinions 
advanced in its meeting or printed in its proceedings; they represent the views of the 
individuals to whom they are credited and are not binding on the Society as a whole. 

m 



Proceedings of the Caribbean Food Crops Society. 49:109-112. 2013 

EVALUATION OF FIRST AND THIRD GENERATION SORREL FOR PLANT VIGOR 

K.M. Emanuel, K. Matthew, and T.W. Zimmerman. University of the Virgin Islands 
Agricultural Experiment Station, USVI 

ABSTRACT: Sorrel, Hibiscus sabdariffa, has autogamous flowers that self-pollinate 
prior to flower opening resulting in inbred varieties. Cross pollination of inbred plants 
normally results in hybrid with vigor that out-perform both parents. Two varieties of red 
sorrel, 'TTB', which is deep crimson and open, and a 'KDN', which is day neutral and 
red, were use as parents. 'TTB' was late flowering with a crimson fruit and 'KDN' was 
day-neutral with red fruit. The objective was to study two parental sorrel lines and the 
F1 and F3 progeny to evaluate plant vigor for production, floral initiation, fruit color and 
shape. Selection of plants from the F2 population were used to obtain seed for the F3 
progeny. Plant vigor was determined by measuring plant height and number of 
branches at two week intervals as well as recording when floral buds became visible. 
Though the F1 population of 'TTB' χ 'KDN' had a trend of being taller than the parents, it 
wasn't significant for plant height and branch development. The F3 populations were 
significantly taller than the F1 and parent varieties. The F1 and F3 'TTB'x'KDN' plants 
initiated flowers at the same time as 'TTB' which was two weeks later than 'KDN'. 
However, the F3 line of 'KDN'x'TTB' initiated flowers at the same time as 'KDN' 
indicating a new day neutral variety. Hybrid vigor can be obtained from specific 
controlled crosses in sorrel. The day neutral characteristic can be recovered in F3 
population where 'KDN' was the female parent. This research was funded through 
USDA-NIFA- Insular Tropical Grant funds and USDA-NIFA-SCBG from the VI 
Department of Agriculture. 

Keywords: Hibiscus sabdariffa, roselle, hybrid, breeding 

Introduction 

Sorrel (Hibiscus sabdariffa L.), also known as roselle is an annual plant that is part of 
the Malvaceae family and is grown in tropical and subtropical regions for stem fibers, 
paper pulp, edible calyces, leaves and seeds. Sorrel has autogamous flowers that self-
pollinate prior to flower opening resulting in inbred varieties (Vaidya, 2000). Akpan 
(2000) reported an outcrossing rate of <1% in sorrel based on experiments conducted 
adjacent to breeding nurseries. Cross pollination of inbred sorrel plants normally results 
in hybrid with vigor that out-perform both parents (Ibrahim and Hussein, 2006). The 
objective was to study two parental sorrel varieties and the Fi and F3 progeny to 
evaluate for plant vigorous growth and floral initiation. 

Materials and Methods 

Seeds of two parental lines, St Kitts day-neutral 'KDN' and Trinidad black 'TTB', were 
used in reciprocal crosses to develop Fi hybrid 'TTB'x'KDN'. 'TTB' was late flowering 
with dark crimson fruit and 'KDN' was day-neutral with red fruit. Controlled pollinations, 
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between the two varieties, were used to develop the Fi hybrids (Fig. 1). From the first 
year Fi hybrids 'KDN'x'TTB' and 'TTB'x'KDN' were randomly selected to for F2 seeds. 
The F2 plants were grown the previous year and seeds selected from 'KDN'x'TTB' and 
'TTB'x'KDN' plants to develop an F3 population for this experiment. Seeds of the 
parents, Fi and F3 populations were planted in 36 cell trays in early August and the 
seedlings transplanted to the field in late August. The seedlings were planted 60 cm 
apart within rows and 150 cm between rows. Drip irrigation was used to water and 
fertilize the plants. The plants were maintained by regular hand weeding of the field. 
Data was recorded at two-week intervals on sorrel plant height, number of branches 
and floral bud initiation. Data was analyzed using ANOVA and mean separation using 
Tukey's test. 

Results and Discussion 

The sorrel established quickly but both parents and the Fi and F3 plants experienced 
some iron chlorosis from the high pH calcareous soil which was corrected with the use 
of the chelated iron Fe-EDDHA. All varieties of sorrel grew to provide an increase in 
plant height over several weeks. The F3 hybrids were significantly taller than the parents 
and Fi hybrid (Figure 2) by the 55th day and at the 70 day. The same trend occurred 
with the number of branches that developed (Figure 3). When the parents were 
compared with the hybrid populations, they were shorter with less branches. The Fi and 
F3 'TTB'x'KDN' plants initiated flowers at the same time as 'TTB' which was two weeks 
later than 'KDN'. However, the F3 line of 'KDN'x'TTB' initiated flowers at the same time 
as 'KDN' indicating a new day neutral line (Figure 4). Hybrid vigor can be obtained from 
specific controlled crosses in sorrel. 

Conclusion 

Hybrid vigor can be obtained from controlled crosses between 'TTB' and 'KDN' in the Fi 
population for plant height and branching. Through selection of the F2 population, F3 
populations can be obtained that maintain the vigorous growth and branching 
characteristics. The early flowering characteristic of 'KDN' was recovered in a third 
generation from the 'KDN'x'TTB' hybrid. The day neutral characteristic can be recovered 
in the F3 population when 'KDN' is the female parent in the initial hybrid. 
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Figure 1. Fruit of sorrel parents indicating calyx fruit characteristics. 
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Figure 2. Height of the parents, F3 hybrids and Fi hybrid over time. 
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Figure 3. Number of branches of the parents, F3 hybrids and Fi hybrid over time. 
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Figure 4. Initiation of flowers by the parents, F3 hybrids and Fi hybrid over time. 
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