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Guar Variety Response to Irrigation

Duane L. Johnson, Rex K. Thompson and David D. Rubis,Research Agronomists
University of Arizona

Tucson and Mesa

Guar (Cyamopsis tetragonoloba (L.)Taub.) is a nitrogen -fixing legume which resembles its relative,
the soybean. Guar appears to prefer hot arid climates such as those found in Arizona. This, combined

with its ease of growing (using equipment identical to that of small grains) make it ideally adapted to
Arizona's agriculture.

Guar has been used as a green manure, forage and recently as a seed crop. The progressive changes
in the use of guar strongly resemble those of soybeans. The use of guar seed is based primarily upon
the gum (galactomannin) which composes approximately 23% of the seed. The remainder of the seed is
primarily protein (34 %) and oil (40 %), (Anon., 1973). The meal, after gum extraction, is comparable
to soybean meal in food value for livestock.

Guar research in Arizona was initiated in Arizona in the 1940's. Interest in the crop has
fluctuated since that time. Current interest is supported by guar's drought tolerance and apparent low
water consumption.

It was observed in 1977 at the Mesa Experiment Station in Mesa, Arizona that guar seed yields
decreased when plants were grown under what had previously been considered optimum irrigation levels.

The current study was designed to evaluate five guar varieties being grown under differing
irrigation levels. The effects of plant type, irrigation level and location were evaluated at Marana,
Mesa and Yuma, Arizona.

Materials and Methods

Five guar varieties, 'Brooks', 'Esser', 'Kinman', 'Hall' and 'AGlil' were used. All varieties

other than AG111 were branching types currently being grown in the United States. AG111 is a non -

branching, recent introduction from India.

Three water regimes: 360mm (15 inches), 450mm (18 inches) and 525mm (21 inches of rain& applied
water) were used at the three locations. All plantings were made between July 10 and July 20, 1978.

Harvest occurred at crop maturity (combine harvestable). Harvest was completed in December, 1978 in
Marana and Yuma, Arizona and in February, 1979 in Mesa, Arizona. Harvest in Mesa was delayed due to

abnormal winter rainfall. Locally available self -propelled combines were used at each location.

A split block design was utilized. A normal seeding rate of 15 lbs /acre (14 plants /meter with 2
rows on 1 meter centers) was adopted. Plots were 6 x 9 meters.

Results

Significant yield differences were observed for locations and irrigations (Table 1). Varieties

(Table 2) were also significantly different. No significant differences were observed for any of the
interactions between varieties, locations and irrigations.

Table 1. Location and Irrigation Effects on Guar Yield *

Location Mean Yield (Kg /Ha)

Yuma, Az 1784 A

Mesa, Az 1005 B

Marana, Az 854 C

Irrigation

525 mm 1286 A

450 mm 1120 A

360 mm 697 B

* Means are expressed as Kg /Ha. Differences are expressed

by letters (1315_01).
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Table 2. Variety differences in guar across
locations and irrigations

Variety Mean Yield (Kg /Ha) *

Kinman 1316 A

Brooks 1261 AB

Hall 1208 BC

Esser 1152 C

AG111 1119 C

* Differences are expressed by letters (DMR test)
(10.150.01)

Test results at Yuma, while providing the highest average yield (1784 Kg /ha or 1592 lbs /acre)
were also the most variable (CV =19%). Variety x irrigation effects were observed at Yuma but were not
observed at the other locations. Mesa and Marana, while having lower yields were consistent in results
(CV's = 8 and 9 %, respectively).

Discussion

Guar is generally considered to be a drought- tolerant or drought -resistant crop. In a rotation
system with crops such as cotton and sorghum, guar dramatically improves soil filth.

The apparent low water use of guar makes it an attractive crop in a double -cropping scheme with
small grain. One of the major difficulties in getting farmer acceptance of guar has been the low net
return in profits. It would appear that production costs could be reduced by reducing water usage
without detrimental losses of yield.

While locations appear to affect yield this may be due to differences in climate, soil or any
combination of environmental effects. Across locations and irrigation levels varieties tended to
perform consistently with one another (disregarding the highly variable results obtained from Yuma).

It was noted in the observation of these nurseries that guar tended to remain actively vegetative
when grown under low water stress. The withholding of the first post emergent irrigation until 40-
50 days after planting appears to be a potentially important factor in inducing seed set and
consequently, higher yields. Additional research on this phenomenon is necessary before full
recommendations can be made.

Varieties currently being grown were developed under dryland conditions in Texas. Additional
research to develop an Arizona guar designed for irrigated conditions is currently being initiated.
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