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OVERALL PROJECT ACCOMPLISHMENTS
In February of 2005, a questionnaire was sent out to survey grower interest and understanding of drip irrigation.  Replies were received from 25.6% and indicated a growing interest in drip irrigation.  Trials were planted at the Arkansas Valley Research Center (AVRC) to determine the movement of salt, selenium and nitrates in the soil profile when growing corn and onions.  These studies compared drip irrigation and furrow flood irrigation, recording amounts of water applied to each system and the amount of runoff on the furrow flood.  Other studies compared the effect of drip lines buried at two different depths, 8 and 12 inches below the soil surface.  Another study with onions was planted to study the effect of applying a water-absorbing polyacrylamide to the seed area under both drip and furrow irrigation.  Field demonstrations with onions were planted with growers on six (6) different fields in the project area to compare the effect of the water-absorbing polyacrylamide on crop yield and possible pollutants in the soil.  A drip irrigation field day and tour was held August 1 at the Arkansas Valley Research Center and at the Matthew Proctor farm, one of the field demonstration locations. All of the field demonstration areas and research areas with onions were harvested during the latter part of August while the corn was harvested in October and November.  Results of these demonstrations and the research studies were presented at a Drip Irrigation and Water Quality Workshop that was held in Rocky Ford, CO on March 14, 2006 and are included in this report.

Again in 2006, trials were planted at the Arkansas Valley Research Center to determine the movement of salt, selenium and nitrates in the soil profile when growing corn and onions.  Also, studies of the depth of the drip lines as it affects yields and nutrient movement was also continued as was the comparison of applying AgriBlend with untreated onions.  Field demonstration work was also continued at the Matthew Proctor farm as seeded onions were planted on two subsurface drip irrigation zones.  One zone was treated with AgriBlend, a combination of HYDROGEL and Zeolite, to demonstrate the effect of the water-holding polyacrylamide on onion stands.  Also, two other furrow irrigated fields were planted with white and yellow onions and half of each area was treated with AgriBlend.  However, extremely excessive winds with blowing sand severely affected the emerging onion plants and, as a result, an adequate stand of plants was not obtained and the fields were planted to a late corn crop.  AgriBlend was applied to part of a field that was transplanted with onion sprouts and, in  this demonstration, the AgriBlend treated area produced significantly higher total yields with a significantly higher weight of colossal and jumbo grade onions than the untreated area.  Transplanted onion sprouts at the Hanagan Farms location were lost due to the young sets being over-heated in shipment.  As a result of this over-heating along with hail  and excessive weeds, the sets did not provide an acceptable stand and were not harvested.

A Drip Irrigation and Water Quality Workshop was held in Rocky Ford, CO on March 14, 2006 to report the results of the study and was attended by 35 interested persons.

A field day was held at the Arkansas Valley Research Center on September 7, 2006 and results of the 2005 trials and demonstration projects were discussed.  The 2006 trials were shown to some 100+ persons attending the field day and posters were shown at the headquarters.  Results of these demonstration studies were presented at several Workshops, Conferences and International Meetings.  Also, several Technical Papers and Abstracts were completed during 2005 and 2006.

In 2007, trials were again planted at the AVRC and at the Matthew Proctor Farm.  The seeded onions at the Proctor Farm were lost to an yet-to-be determined cause as the number of seedlings did not justify continuing to put money and effort in to the crop.   Soil samples of the area have been taken and will be tested with a grow out to see if weed control chemicals could have be the cause for a lack of a good stand.

A field tour of the AVRC was held July 18, 2007 showing 80 participants the SDI and Furrow comparison as well as other drip irrigation projects. 
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OBJECTIVES/TASKS ACCOMPLISHMENTS

Task 1.  A questionnaire was sent out to 173 growers in the Patterson Hollow area in late February of 2005 with 20 questions pertaining to drip irrigation.  Forty-six (46) survey questionaires were returned of which 4 were presently using drip irrigation, 17 are interested in learning more about drip irrigation and feel it would benefit their operations, 2 may be interested in learning more about drip irrigation and 27 indicated they had no interest in drip irrrigation or it didn't fit their farming operations.  Results of the survey will be reported in the 1st year report.

Task 2.  Soil samples were taken to a depth of 6 feet under three areas, one to be drip irrigated and the other two were furrow irrigated, one full irrigation and the other limited irrigation..  Corn was planted on three areas that were treated with four nitrogen levels and four manure rates.  This study in cooperation with the USDA-ARS looked at the salts, selenium and nitrate movement below each of the areas.  This study is located at the Colorado State University Arkansas Valley Research Center (CSU AVRC) in Rocky Ford, Colorado.

     2005:   A field experiment was conducted at the Arkansas Valley Research Center (AVRC) to test the effects of irrigation type and scheduling and fertilizer rate on corn yield and salts and NO3-N movement in the soil profile.  Four N fertilizer rates (0, 60, 120, and 180 lb N/a) and four manure rates (10, 20 and 30 t/a) under subsurface drip irrigation (SDI) and furrow irrigation (FrI) with two irrigation scheduling regimes (full and deficit irrigation) were compared.  The results show no significant difference in corn yield between SDI and FrI, even though nearly twice as much water was applied with FrI than with SDI.  Deficit irrigation decreased corn yields since water was withheld during two critical growth stages, silking and milk.  Corn did not respond to N fertilizer rates beyond 60 lb N/a under deficit irrigation, while 30 t manure/a depressed the yield due to stand loss.  Under full irrigation, the highest yield was obtained with 180 lb N/a which was more than the recommended rate of 120 lb N/a.  Manure application increased soil salinity levels, which contributed to the decrease in plant population with increasing manure rate.  Salinity issues need to be investigated further.  Higher ECe values were observed at the 4- to 6-ft. depth under SDI than under FrI, probably because of greater leaching with the FrI system.

     2006:  There were no significant differences in corn yield between SDI and furrow irrigation (FrI) in 2005 or 2006, in spite of the fact that 76 and 57% more irrigation water was applied with FrI than with SDI in 2005 and 2006, respectively. Full irrigation produced on average 20 bu/acre more corn than deficit irrigation in 2005. There was no significant difference between the two irrigation regimes in 2006, probably due to higher rainfall and more targeted deficit irrigation in 2006.  Water saved with SDI and/or judicious irrigation scheduling could be used to irrigate more land or high-value crops such as onions and cantaloupes.

     The manure treatments resulted in high salt concentrations early in the season (early to mid-June), compared to the non-manure treatment of 120 lb N/acre. The electrical conductivity of the soil saturated paste (ECe) reached 8 to 9 dS/m in the top six inches of soil with 20 tons of manure/acre in 2005 and 30 tons/acre in 2006. Published results indicate a potential reduction of 50% in corn yield at ECe of 6.0 dS/m. Lower ECe values were observed after corn harvest in 2005 and 2006 due to salt movement and redistribution in the soil profile. Differences in ECe between the manure and non-manure treatments were also less pronounced than earlier in the season. In general, there was greater salt concentration away from the drip tape (located in the middle of the bed) e.g., in the furrow under SDI. Similarly, greater ECe values were measured in the bed center than in the furrow under FrI. Another striking difference was the apparent salt accumulation under SDI, compared to FrI, which could be due to the higher leaching potential of FrI. ECe averaged 4.2 dS/m at the 4- to 5-ft soil depth after corn harvest in 2006 under SDI and only 2.5 dS/m under FrI. Salt accumulation under SDI is a concern in the Ark Valley, particularly when well water is used (well water is generally more saline than ditch water) and may require periodic flushing. Conversely, salts leached out below the root zone e.g., with furrow irrigation may end up in the ground water and/or in the river, thus affecting downstream growers and those who rely on well water to irrigate their crops.

     Other results indicate that top corn yields can be obtained with as little as 60 lb N/acre or 10 tons of manure/acre when residual N is taken into account, while 30 tons of manure/acre would adversely affect corn stand and seed yield, particularly with SDI. Applying the correct rate of N fertilizer or manure would reduce the potential for leaching of nitrate-nitrogen. There was more residual nitrate-N in the soil profile with 180 lb N/acre and 10 to 30 tons manure/acre under SDI than under FrI in the fall of 2005 but not in the spring of 2006. The potential for leaching of nitrate with FrI and SDI will be assessed once data from the fall 2006 soil sampling is analyzed and interpreted. 

Task 3.  Soil samples were taken below two drip irrigation systems, one with the drip lines 8 inches below the soil surface and another with the drip lines located 12 inches below the soil surface.  Onions were planted on the two systems and yields, water use and salts, nitrates and selenium levels will be compared.  Located at the CSU AVRC.

Task 4.  AgriBlend is a combination of 40% HYDROGEL and 60% Zeolite.  HYDROGEL, a water-absorbing cross-linked molecular structure polyacrylamide, and materials such as Zeolite, a water-transporting volcanic material, is used to help get water to the seeds.
        In 2005, AgriBlend was placed in the seed furrow at planting with onions under both furrow and drip irrigation systems.  The onions were irrigated in both systems and yields and quality are being used to determine the effect of the polymer.   AgriBlend (HYDROGEL/Zeolite) was placed near the seed at the rate of 20 lbs/acre.  These treatments were used where drip lines were located 8 inches below the soil surface.  Similar treatments were also compared under furrow irrigation.  The AgriBlend was used to attempt to increase movement of moisture to the seed from the buried drip lines and the furrow.  There was no significant difference when using AgriBlend with either drip or furrow irrigation.  With drip irrigation, 27 in/acre of water was applied and the AgriBlend averaged 585.3 cwt/acre compared to 622.9 cwt/acre on the untreated plots.  With furrow irrigation, 96 inches of water was applied and the AgriBlend averaged 726.3 cwt/acre while the untreated averaged 724.7 cwt/acre.  Selected areas were hand-harvested and selecting the areas of uniform stands may have eliminated one of the benefits of the AgriBlend, which is better stands.  Also, with 96 inches of water being applied to the furrow irrigated areas, there was no shortage of water available to the plant and AgriBlend is designed to help in less-than-ideal soil moisture conditions.   Located at the CSU AVRC.

         In 2006, AgriBlend was broadcast in a band over the seed row on March 2, 2006, prior to planting, at 30 pounds per acre and incorporated with a cultivator and compared to untreated checks.  These treatments were used in two adjacent areas, one area received full irrigation and the other limited irrigation.  Both the full and limited irrigations were the same until late in the growing season but above average rainfall was received during August.  There was still some reduction in yield on the limited irrigated area.  Under full irrigation, the untreated check produced 644.7 cwt per acre while the AgriBlend area produced 560.3 cwt. per acre.  Under limited irrigation, the untreated check produced 614.2 cwt.per acre and the AgriBlend area produced 612.0 cwt. per acre.  There was no significant difference in the yield of onions due to the AgriBlend in 2006.

        In 2007, AgriBlend was broadcast in a band over the seed row and incorportated with a rolling cultivator.  On March 20, three types of onions were planted, Red-Redbull, Yellow-Chero and White-Commeta.  The onions were irrigated on March 28 for germination.   Results of the trials will be reported during the fall of 2007 and winter of 2008 at various meetings and workshops.

Task 5.  AgriBlend (HYDROGEL + Zeolite) was placed with the seed in the seed furrow at planting with Gandy Boxes used to control the amount of polymer being applied on two (2) different fields of seeded onion. 

      2005:  Matthew Proctor Farms, Drip Irrigated – AgriBlend was banded at the rate of 10 lbs/acre with the seed at planting.  Six rows of onions were planted on each 60-inch bed with each row spaced 3 inches apart.  With a white onion variety, the AgriBlend treatment produced 311.8 cwt/acre compared to 277.1 cwt/acre on the untreated check.  With a yellow onion variety, the AgriBlend treatment produced 360.0 cwt/acre compared to 319.6 cwt/acre on the untreated check.  The AgriBlend area also produced 19.2% Colossal onions compared to 10.7% Colossals on the check.

     On two  fields of transplanted onions, HYDROGEL was applied to furrow for onion sprouts was opened at the rate of 20 pounds per acre.  On the white Cometa onion transplants, the untreated onions produced 459.9 cwt. per acre compared to 428.5 cwt. per acre with Agriblend.  On yellow Vaquero onion transplants, the untreated onions yielded 843.4 and the AgriBlend 847.8 cwt. per acre.  With purple Red Wing onion transplants, the untreated onions yielded 489.3 while the AgriBlend yielded 513.0 cwt. per acre.  These results may indicate that purple onions are more responsive to AgriBlend than the whites or yellows.

     2005:  Hanagan Farms, Drip Irrigated – AgriBlend (HYDROGEL/Zeolite) was applied in the onion transplant furrow at 10 lbs/acre on 0.25 mile rows and compared to adjacent untreated area in a 4-rows treated and 4-rows untreated pattern.  The AgriBlend treated area produced 618.4 cwt/acre while the untreated area produced 585 cwt/acre.  This yield difference was not significant at 10%.  Selected areas of uniform stands were hand-harvested.  Again, this may have substantially affected yield comparisons. Each of these fields were irrigated with subsurface drip irrigation systems (SDI) .

      2005:  Matthew Proctor Farms, Furrow Irrigated – AgriBlend was banded at the rate of 10 lbs/acre in the transplant furrow just prior to transplanting the seedling onions.  AgriBlend was applied immediately behind the transplant furrow-opening chisel.  With a white onion variety, the AgriBlend treatment produced 428.5 cwt/acre compared to 459.9 cwt/acre on the untreated check.  With a yellow onion variety, the AgriBlend treatment produced 847.8 cwt/acre compared to 843.4 cwt/acre on the untreated check.  With a purple onion variety, the AgriBlend treatment produced 513.0 cwt/acre compared to 489.3 cwt/acre on the untreated check.

     Demonstrations in previous years using 20 to 30 lbs/acre of AgriBlend resulted in substantial increases in yields and quality as compared to the untreated check.  In an effort to reduce costs, AgriBlend was applied at 10 lbs/acre in the 2005 demonstrations and this was a mistake.  Also, taking yield samples from selected uniform stand areas eliminated the benefits of improved stands using AgriBlend, as shown in the demonstrations of previous years.

      2006:  Matthew Proctor Famrs, Drip Irrigated - AgriBlend was banded at the rate of 30 pounds per acre in the seed furrow directly behind the seed

      2007:  Matthew Proctor Farms, Drip Irrigated - Two subsurface drip irrigation zones were planted with half of each zone treated with AgriBlend and half left untreated.  AgriBlend was applied at 30 pounds per acre with the seed on April 3.  The onions were seeded at 165,000 seed per acre with six rows spaced 3.5 inches apart on a 60-inch bed.   Roundup and Prowl were applied according to label on April 24 for weed control.  On May 1, the onions appeared to be emerging in a uniform stand,;however, on May 14, the onions were dying and did not produce an adequate stand for commercial production.  After being assessed by several onion growers and ag scientists, the crop was abandoned and the land planted to pinto beans. 

Task 6 

     2005:   A field day and tour was held at the CSU AVRC and at one of the field demonstration sites on August 1, 2005 with some 30 farmers, technical and interested people in attendance.  The group was taken by tractor and trailer to study sites at the CSU AVRC and given talks on the work in progress.  The group then had a vehicle caravan to the Matt Proctor Farms to observe the demonstration work being done at that site.  Ending the tour and field day was a discussion by a member of the Colorado State University Civil Engineering Department on irrigation and water studies being done in the lower Arkansas River Basin area.

      A web page in cooperation with the Southeastern Colorado Water Conservancy District (SECWCD) has constructed to get information to interested parties throughout Colorado and other areas.  Web page links will made to Colorado State University, the Natural Resource Conservation Service and other organizations in the Arkansas River Basin and Colorado.  This web page (SECO) Southeastern Colorado Water Wise can be viewed at: www.secowaterwise.org.

      Results of the farm demonstrations can be seen at: www.colostate.edu/~cwis303 or through the Colorado State University webpage under Extension and Otero County.

      A drip irrigation workshop in cooperation with the Lower Arkansas Valley Water Conservancy District (LAVWCD) was held March 14 in Rocky Ford.  The workshop featured Drs. Tim Gates and Luis Garcia, Drs. Mike Bartolo and Abdel Berrada and Jim Valliant as well as a panel of these researchers, farmers, NRCS personnel and industry personnel.  The workshop was sponsored by the LAVWCD and the 319 grant and was attended by 43 growers and other interested people.  Additional workshops will present these results to legislative and financial groups 

     2006: The results of the corn experiment were presented and discussed at the following events:

1.
Soil & Crop Science Noon Seminar on January 26, 2006 in Ft. Collins, CO.

2.
Great Plains Soil Fertility Conference on March 7 & 8, 2006 in Denver, CO.

3.
Drip Irrigation Workshop on March 15, 2006 in Rocky Ford, CO.

4.
Southeastern Colorado Water Conservation District tour of the Arkansas Valley Research Center (AVRC) on June 5.
Field Day at AVRC on September 7, 2006.

6.
W1128 (micro-irrigation group) meetings on November 1-3, 2006 in San Antonio, TX.

7.
International Irrigation Show on November 5-7, 2006 in San Antonio, TX. 

8.
AVRC Advisory Board meetings on December 15, 2005 and December 12, 2006.

      2007:    A field day was held in cooperation with the LAVWCD on July 18, 2007 where some 80 participants toured the AVRC being shown the Corn Furrow/Drip Irrigation Comparison and other drip irrigation projects.  Results of the 2005 -2006 SDI and FrI comparison study were discussed by Dr. Abdel Berrada

Task 7.  A 1st year progress report was completed around March 1, 2006 with the results presented at the March 14, 2006 workshop and posted on the web pages of  the SECWCD, the LAVWCD and Colorado State University.

      A 2nd year progress report was completed July 31, 2007 with the results being posted on the Colorado State University website at www.colostate.edu/~cwis303 with links to other websites mentioned above.  Due to the crop failure on the Mathew Proctor Farm in 2006,  the project was extended through 2007.  However, in 2007 the seeded onion crop on the Matthew Proctor Farm was also lost due to soil conditions to be determined.  A request for extension through the 2008 crop season has been requested so two years of results can be obtained.
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CONCLUSIONS

Contacts and attendance at workshops and field days by growers and technical personnel indicate that interest in drip irrigation is growing and more information on the effect of drip irrigation on yields and returns from different crops is needed.  Also the long-term effect of drip irrigation on the movement of salts, selenium and nitrates needs to continue to be studied.  Salt, selenium and nitrate buildups in the soil has been shown as a possibility under drip irrigation where leaching of the materials is at a minimum.   It may be that the SDI areas need to be furrow irrigated on three to four year intervals to leach out the salt, selenium and nitrate buildup.  However, if properly managed, drip irrigation can reduce the amounts of irrigation water applied and, as a result, reduce movement of these materials into the groundwater and back into the river system while increasing yields and returns. 
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