Management strategies for reducing

bird damage to table grapes

Background

Every year birds cause millions of Rands worth of damage to table grapes in the Orange River valley, with early grape varieties generally experiencing the most severe damage. In order to develop effective damage mitigation programmes, it is necessary to understand the conditions under which birds cause damage, and the factors that operate in attracting birds to vineyards. This knowledge is the key to developing effective control methods.

The Orange River, with its surplus amounts of water, serves as a life-giving corridor through the arid plains of Bushmanland. Not surprisingly, it provides and ideal habitat for countless bird species that find refuge within the structurally diverse and abundant plant life. It has been found that the compositions of bird assemblages that occur in vineyards are similar to those in the riparian vegetation, indicating that the latter environment is the primary source of damage-causing birds. The more arid habitats in the region support very low densities of birds, and are thus unlikely to contribute to the large number of birds observed in vineyards during the harvest season. Typical problem species (and their approximate densities per hectare in riparian bush) in the region include: Cape White-eye (123), Red-eyed Bulbul (34), Olive thrush (3), Red-faced and White-backed mouse-birds (8), Cape Sparrow (6) and Masked Weaver (8). The current environmental legislation allows that proclaimed problem birds (such as those mentioned above among others) may be destroyed year-round without a permit as a means of protecting agricultural crops. Bird control methods that are commonly used for reducing damage by such birds include protective bags and cardboard caps for individual bunches, and sound-producing devices such as carbide guns. Lethal control measures include cage trapping, mist netting, shooting, and occasionally poisoning. These methods are however not all species- specific, and in some cases non-target birds that are beneficial to producers are destroyed in the process, which could have harmful effects on their populations. But apart from this, the use of lethal methods in controlling problem birds may no longer be regarded are acceptable agricultural practice in years to come as European import standards become increasingly stringent. At the forefront of these changes is EurepGAP, which is setting the international minimum standards for all aspects of agricultural enterprises and produce, including, among others, crop protection and environmental management. Producers may therefore now be faced with fewer options for controlling bird damage, while still having to meet the demands of the market in terms of quality of grape bunches in order to remain economically viable. However, it had been recognised by a number of studies world-wide that efforts at reducing bird populations are generally ineffective in reducing crop damages to acceptable levels, and that an ecological approach offers the only potential long-term solution. The purpose of this brochure is thus to provide a bird control programme that is ecologically acceptable, yet reduces damage and is still cost effective in the long-term. The successful implementation of such a programme does however require a pro-active and enthusiast approach by the grape producer.

Estimation of bird damage

During a recent study in the Rooipad area (30 km north-west of Kakamas) during the 2001/2 table grape harvesting season, a total of 85 vineyard blocks were objectively assessed to determine the level of bird damage. It was found that early ripening grape varieties, such as Prime Seedless, experienced damages ranging from 1.5 to 50% with an average of 20% (Figure 1). Damages for all other varieties, including Sugraone, Thompson Seedless, La Rochelle, and Regal were on average less than 5% per block, although some varieties such as Victoria had somewhat higher damage. Flame Seedless had surprisingly low damage, but in most cases producers had used bags to prevent damage. Some of the later ripening red varieties, such as Red Globe, had higher damage than white seedless grapes.
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Figure 1. Mean block damage (with standard deviation) for the eight table grape cultivars surveyed on 21 properties in the Rooipad/Augrabies area. 

Why do birds eat grapes?

The primary cause of extreme damage to early ripening varieties such as Prime and Flame Seedless is that these varieties ripen at time of the year (early summer) when the natural food resources of birds in the Orange River valley are scarce. Birds thus capitalise on grapes, which provide an energy source to replenish depleted body reserves following the cold, dry winter. They thus establish fixed feeding patterns at the earliest grape varieties. The extent that birds rely on vineyards as a source of food probably varies between years and depends on the condition of natural bird habitats, and this may thus influence damage levels. 

Once birds have established a feeding pattern at an early ripening block, it is extremely difficult to frighten them away, and any birds that are removed by lethal measures (cage traps, mist-nets, shooting) will simply be replaced by others from surrounding areas. Where grasses and herbs are allowed to grow to dense swards in blocks, this will serve as an additional attractant to granivorous (seed-eating) birds that would otherwise not normally eat grapes. These species may then learn from typical problem birds how to feed on grapes, thereby exacerbating the problem. 

There is no easy solution to deter under-nourished birds from feeding at early-ripening vineyards, since birds are willing to risk all to gain access to grapes. Steps can however be taken by producers to mitigate serious bird damage. A crucial point to remember in this regard is that the provision of either artificial or natural food supplies may go a long way to help reduce damage, as birds are far more likely to leave a controlled area knowing that nearby food supplies are available to satiate their energy requirements.  

How effective are current bird control methods?

The most commonly used lethal control methods in the region were compared to determine whether these reduced bird damage. Despite the vast differences in damage between blocks of the Prime Seedless variety, it could not be determined for certain that methods such as cage trapping and mist-netting resulted in a reduction in damage (Figure 2). Damages varied considerably at both blocks with or without control. In most cases the lowest recorded damages were of those blocks that ripened later relative to other blocks, primarily because birds had already established their daily feeding patterns at the very earliest Prime Seedless blocks. Later ripening blocks (by one or two weeks) were thus ignored because there was supposedly enough food to satiate their energy needs; there was no need to move further to the next ripening block. The use of protective bags appeared to be the most effective in reducing damage, and in the long-term will save the grower literally millions of Rands worth of damage. A high-value crop with over 50% damage simply cannot compare with a crop that is protected with bags at a fraction of the cost. 
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Figure 2. Comparison of average bird damage (with standard deviation) to Prime Seedless at nil treatments where birds were not “controlled” versus blocks where cage traps and mist-nets were used to reduce bird numbers. 

The benefit of having birds in the vineyard

During the study it was also found that problem birds, particularly those that also feed on insects, reduced the frequency with which they fed on grapes at late ripening cultivars during December and January, compared to early cultivars such as Prime and Flame Seedless in November (Figure 3). There was a concomitant increase in the number of times they were seen feeding on insects, which is most likely because many of these species were breeding in the vineyards. All young birds require surplus amounts of insects (a protein source) for body growth, with parent birds spending a considerable amount of time foraging for these among vine foliage, ground litter and on vine stems. It has been shown in several studies elsewhere that birds play an active role in controlling invertebrate population, which could otherwise hold serious implications for agricultural crops. The role of birds in this regard in the Orange River valley is thus probably underestimated. The benefit that birds may have for producers through much of the harvesting season may therefore out-way the negative impacts they have for only a short period early in the season.   
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Figure 3. For all mixed-feeders combined, there was a significant difference in the frequency with which food items were eaten across the three months of the harvest season. Grapes were eaten more frequently in November than any other month, while foraging acts directed at insects were more frequent during the latter two months (December and January). 

Recommended management programme and principles

There are three important steps in developing and operating a bird control programme, namely: (a) defining the problem, (b) implementing the correct control method to attempt to solve the problem, and (c) monitoring and evaluating the results.

Programme planning

1. Define the problem, in terms of the extent of damage (percent crop loss).

2. Identify problem bird species and areas of the vineyard block which are targeted by these birds.

3. Consider problem birds as an integral part of vineyard management. 

4. Initiate action against birds early in the season, to prevent birds from establishing feeding patterns at vineyard blocks.

5. Adapt control strategies to target specific problem species (not all birds cause damage in vineyards, some being beneficial, and not all species react in the same way to a particular control method).

6. Ensure that acceptable alternative food supplies are available to birds, particularly early in the season when natural food supplies are limited or less attractive than grapes.

Monitor and evaluate the success of a control programme

1. Monitoring the effectiveness of a control programme, to determine whether the desired level of success was achieved.

2. Calculate the costs and benefits of a control programme, and then decide whether changes to the necessary programme are required to improve its efficiency.

3. The success of a control programme is not determined by the number of birds destroyed, but rather by a decrease in grape damage, which can only be achieved through objective damage assessments. 

Principles in implementing control methods

1. Consider the use of alternative food sources for problem birds, especially if early, high-value crops are to be protected.

2. The elements that frighten birds should always be considered; these include the unusual, the sudden and the unexpected.

3. Position deterrent devices around the periphery of a vineyard as this is generally where birds tend to enter, i.e. rather than in the centre of a block.

4. Use devices sparingly, such as when damage is most likely to be high (e.g. early-morning and late-afternoon when birds move into vineyards to feed).

5. Shift devices around regularly, every few days or even daily, to avoid birds becoming habituated to these apparatuses. 

6. The key to prolonging the effectiveness of deterrents is that both vigilance and variation must be maintained in their use.

7. Consider the feasibility of employing a full-time person to manage the bird control programme, to ensure effective implementation of the different control methods. This may be more cost-effective in the long-term than without a bird-control manager.

8. When damages to high-value crops are severe, it may be economically justifiable to cover the entire block with bird-proof netting or bags.

9. A bird control programme must be pro-active for it to succeed.

Steps to reduce extreme damage to early-ripening blocks

1. Where economically feasible, try to keep vineyards cleared of all annual plant and grass growth, which may otherwise serve as an additional attractant for birds.

2. When using non-perforated bags to protect bunches, considering leaving the outer rows open so as to localise damage and to prevent birds from ripping bags open.

3. Alternatively, leave one bunch from every fifth or tenth vine open throughout the vineyard to produce the same effect, i.e. localise damage within the block. 

4. If pressure from birds is considered not to be too severe, it may be worthwhile to cover bunches in a zoning band of several rows wide, right round the block, but leaving the outer row/vines open (Figure 4). Deterring devices can then be used to keep bird away from the unprotected centre of the block.

5. Where damages are unusually high, it may be necessary to establish a permanent sacrifice or lure crop a few hundred meters from the harvest block, which, if allowed to ripen earlier, will draw birds away from the harvest block.

6. Scaring devices would be far more effective in deterring birds from the harvest block is there is a nearby sacrifice crop

7. The size of a sacrifice block required to be effective is unknown, but a 0.5 ha block may be adequate to protect several hectares of harvest crop. 
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Figure 4. The strategic use of non-perforated bags could reduce the amount expended on purchasing these, although increased effort to deter birds from the unprotected centre may be necessary. 

Remember that effective bird control requires pro-active planning and execution, as well as vigilance and variation in the use of deterring devices. Where early ripening varieties are expected to experience high damage it will be economically justifiable to use costly control methods such as non-perforated bags, while damages at late-ripening cultivars are too low to warrant such action.

For further information on reducing bird damage to table grapes contact Eric Herrmann at 083 3110299or Mark Anderson at 082 7880961. 
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