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Abstract

The ontogenetic changes in source-sink relation associated with the manipulation of
reproductive sink at different positions on the plant in two okra cultivars (Arka
Anamika and Pusa Makhamali) with distinct branching habit (cv. Arka Anamika
tends to branch at the middle nodes unlike ov. Pusa Makhamali) were analysed. The
cultivar differences for extension growth were nonsignificant except at ireatment
where all flowers and flower buds upto 8!t mode were removed. The reproductive
sink reductions resulted in a decrease of total dry matter accumulation per plant to an
extent of 13 to 46 % in Arka Anamika and 18 to 34 % in Pusa Makhamali. Fruits on
the middle nodes appear to be prominent sinks for photoassimilates in cv. Arka
Anamika. The reproductive sink manipulation did not result in any particular change
in the trend of photosynthesis, but brought about a significant change in the
partitioning of dry matter.
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Introduction

Fruit production in okra (4belmoschus esculentum L.} is a continuous process and all
the transitional stages from the flower bud to 5- to 6-d-old harvestable fruits are
present simultaneously on a plant during its ontogeny. During fruiting the vegetative
and reproductive sinks exist in a delicate balance as fruits are picked up 6 d after
setting, The pods draw their photosynthate predominantly from subtending leaf and
the growth stage of the fruit determines the proportion of photosynthates translocated
from the source leaf (Bhatt and Srinivasa Rao 1993b).

The present study attempts to understand the changes in plant growth, carbon
exchange rate and related phenomena associated with manipulation of reproductive
sink at different positions on the plant.
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Material and methods

Two okra {dbelmoschus esculenium L.) cultivars, cv. Arka Anamika and cv. Pusa
Makhamali were selected for their variation in overall growth, Arka Anamika has the
potential for lateral branching and leading to second flush of flowers and fruits
formation at the middle nodes, while Pusa Makhamali lacks those characteristics,
They were grown in plots of 3 x 3 m in three replications at spacing of 50 x 30 cm
during June - October 1994. N, P and K were given in doses corresponding to 125,
75 and 62.5 kg ha-l. At flowering stage the plants were divided Into 5 groups:
T1 - flowers and flower buds kept intact (control), T2 - flowers and flower buds from
1st to 4th nodes (fower nodes) removed, T3 - flowers and flower buds from 5t node
upwards removed, T4 - flowers and flower buds from 5th to 8th nodes (middle nodes)
removed, T5 - all flowers and flower buds upto 8!h node removed.

After flowering, observations on leaf photosynthetic rate (Py), stomatal
conductance (g} and internal CO, concentration were made in 10 d intervals using
Portable Photosynthesis System, model LCA-3 (4DC, Hoddesdon, UK). The mean
PAR irradiance ranged from 900 to 1000 pmol m-2 s-! and leaf temperature from
27 to 30 °C. Py was measured on upper and lower leaves and the average Py was
given in the text. At late fruiting stage four plants were uprooted and plant parts, after
separation, were dried in an oven at 80 °C for 48 h to record dry matter.

Results and discussion

The reduction of reproductive sink at different positions on the plant affected plant
growth in both the cultivars and the magnitude varied with the cultivar (Table 1).
Bhatt and Srinivasa Rao (1993) found that removal of reproductive sink regularly
induced higher extension growth. The increase in the extension growth rate was not
significant, but in the plants where flowers and flower buds were regularly removed
upto 8th node (T3), it was found to be 61 and 33 % over control in Arka Anamika
and Pusa Makhamali, respectively. The position of the reproductive sink on the plant
from where it was removed determines the rate of extension growth and stem girth.
Non-significant variation in specific leaf mass (SLM) between control and treated
plants of both the cultivars supported our earlier results that the reproductive sink
removal do not increase the accumulation of dry matter in the leaves (Bhatt and
Srinivasa Rao 1993).

The decrease in total dry matter accumulation per plant was 13 to 46 % in Arka
Anamika and 18 to 34 % in Pusa Makhamali due to reduction of the reproductive
sink on different positions of the plant {Tablc 1). Howcver, both the cultivars did not
differ significantly in the dry matter between control and the plants where
reproductive sink was regularly removed upto 8t node. Earlier studies on okra in
summer showed that the regular removal of flowers and pods resulted in an increasc
in the total dry matter accumulation (Bhatt and Srinivasa Rao 1993). In Arka
Anamika the accumulation in total dry matter was minimum (133.1 g plant-!) in the
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plants where reproductive sink from 5t node upwards was removed (T3). However,
in Pusa Makhamali the dry matter was minimum (144.5 g plant-1) in the plants where
reproductive sink was removed from 5 to 8" nodes (middle nodes) (T4) (Table 1).
This indicates that there was cultivar variation in dry matter accumulation in relation
to the reproductive sink modification. However, the effect of sink modification on
total dry matter accumulation depends primarily on the position of the reproductive
sink on the plant,

Similar to dry matter accumulation, there was a significant change in the patten of
its partitioning to different parts (L'able 2). There was an increase in the percent dry
matter accumulation in the vegetative parts of the plants, especially in the stems. The
cultivar differences for partitioning are significant only for stem and fruit, and
supported our earlier findings that the stem is a strong sink for photoassimilates as it
acts as a storage organs (Bhatt and Srinivasa Rao 1993, Srinivasa Rao and Bhatt
1989).

Th)e accumulation of dry matter in the fiuits was relatively more in Arka Anamika
than Pusa Makhamali irrespective of the treatments, The dry matter partitioned to the
fruits in control plants was 56 % in Arka Anamika and 45 % in Pusa Makhamali. The
middle node fruits accumulated maximum dry mass (21 %) 1n Arka Anamika while
in Pusa Makhamali (17 %) in the lower node fruits. The removal of reproductive sink
from lower nodes (T2) increased the partitioning of dry matter to the middle node
fruits in both the cultivars. However, in (T4), the partitioming between lower and
upper fruits was almost equal in Arka Anamika. However, in Pusa Makhamali the
partitioning to lower fruits was significantly higher (24 %) after the removal of
reproductive sink from the middle node. In Arka Anamika T4 and T5 mcreased the
formation of lateral branches and fruits on the middle nodes of the plant, while it was
absent in any of the treatments in Pusa Makhamali. In Arka Anamika there was an
increase in the partitioning of dry matter to lateral branch fruits in T4 and T5. This
indicates that the middle node fruits were stronger sinks for photoassimilates in Arka
Anamika. Although, Pusa Makhamali has higher total dry matter compared to Arka
Anamika, the partitioning of dry matter to the fruits was superior in Arka Anamika,

No particular trend was found in photosynthetic rate (Py) after the removal of
reproductive sink from different positions on the plant, it decreased initially in the
treated plants of both the cultivars (Table 3). There was a marginal increase in Py
from mid-late reproductive stage (30 d after flowering) only in treated plants. There
was no significant difference in Py between control and treated plants in both the
cultivars. However, in Capsicum about 30 % reduction in Py was found after
removal of the growing fruits (Hall and Milthorpe 1987). There was also no
significant difference in the stomatal conductance between the control and treated
plants, but considerable difference in the internal CO, concentration {c;) in both the
cultivars. In okra it was found that the rate of decrease in Py during the ontogeny was
slow in the plants where flowers and fruits were removed regularly indicating the
maintenance of leaf activity (Bhatt and Srinivasa Rao 1993).

The study revealed that selection for partitioning would be more beneficial than
Py alone, to increase productivity in okra, as genotypes appear to differ significantly
for partitioning rather than Py
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