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Abstract approved: , 

'Jubilee' sweet corn was grown under conventional tillage and 

strip tillage in 1982 and under conventional tillage, strip til- 

lage and no-till culture in 1983. Effects on soil temperature, 

stand establishment, plant development parameters, overall yield, 

yield components, and water use efficiency were measured. 

In 1982, conventional tillage appeared to have a higher yield 

than strip tillage but the difference was not significant. The 

1983 conventional tillage treatment was significantly higher than 

the strip tillage treatment yield, which in turn was greater than 

for that of no-till. Yield parameters in both seasons indicated 

the strip tillage resulted in fewer and less mature ears at har- 

vest than did the conventional tillage treatment. The yield 

parameters from the no-till treatment in 1983 were also lower than 

those of the conventional tillage treatment.     Depression in 

plant  development  parameters and resulting yield appeared to  be 

strongly related to lower soil temperature the first 30 days after 



planting, which was always highest in the conventional tillage 

treatment unless the soil was recently hydrated. The crop- 

water production functions for yield vs. evapotranspiration were 

different in scale but similar in slope for the three tillage 

treatments in 1983. The strip tillage and no-till methods did not 

use water as efficiently as the conventional tillage method to 

produce the same unit of yield. 
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THE EFFECTS OF TILLAGE AND IRRIGATION ON SWEET CORN 

(Zea mays L.) DEVELOPMENT, YIELD, AND WATER USE. 

CHAPTER 1 

INTRODUCTION 

Since antiquity, tillage has been a very important part of 

successful food production in many regions of the world. Tillage 

has many functions: to prepare the seedbed for adequate seed-soil 

contact, to facilitate root penetration and development, to 

increase the soil temperature for better seedling growth, and to 

control weeds and other pests. After the new moldboard plow was 

invented by Thomas Jefferson (12), it rapidly became the conven- 

tional means of primary tillage in the United States and Canada. 

Secondary tillage operations like disking and harrowing were even- 

tually added to facilitate precision planting into a smooth 

seedbed. 

However, alternative methods to accomplish seedbed prepara- 

tion and planting of corn have been increasing in popularity 

during the last 25 years. In 1965 there were 2.67 million 

hectares in the United States under reduced tillage or no-till 

culture, but in 1979 that figure had risen to 22.25 million 

hectares ( 9 ). Intially, the interest in reduced tillage and no- 

till practices was primarily in areas where soil erosion was a 

severe problem (32).  However, now it is becoming evident that 



with the right accompanying cultural practices and soil 

conditions, reduced tillage or no-till can be used in many 

different areas to improve corn yield and water use efficiency, as 

well as conserve soil. 

Sweet corn (Zea mays L.) production for processing in the 

United States was almost 2.5 million metric tons in 1982 with a 

total value exceeding 168 million dollars (1 ). Oregon ranks 

fourth, nationally, in the production of sweet corn for proces- 

sing. The 1982 crop was produced on 18,414 hectares and had a 

gross value of 28.9 million dollars ( 1 ). 

It has been estimated that tillage and planting operations 

accovrnt for about 10% of sweet corn production costs excluding 

equipment expenses. Reduced tillage and no-till methods require 

less fuel and labor because fewer field operations are involved. 

However, this advantage is sometimes lost due to increased need 

for herbicide and pesticide application. 

The primary objective of this study was to examine the effect 

of tillage methods on sweet corn growth, development and yield. 

Effects of tillage treatments on soil temperature, plant growth 

and development, and yield components and quality were measured. 

The secondary objective was to determine if there were any diffe- 

rences in evapotranspiration between the tillage methods, as 

measured by soil water potential and soil water volume. 



CHAPTER 2 

REVIEW OF LITERATURE 

I. Effect of Tillage Methods on Environmental Parameters 

A. Introduction 

Reduced tillage and no-till culture of grain corn has been 

demonstrated experimentally (25, 36, 42, 58) and has become an 

accepted practice for many corn growers since the 1960's. More 

recently, studies have also been conducted with vegetable crops 

(28,  35, 45, 46). 

Knavel et al. (25) showed that in Kentucky, of four vegetable 

crops grown under no-tillage culture sweet corn was the only crop 

which had yields equal to or better than the conventional tillage 

treatments. However, Smittle et al. (45) found that sweet corn 

had lower yields with reduced tillage. 

Crop development and yield responses to reduced tillage and 

no-till treatments are dependent on how much the tillage treatment 

alters certain environmental conditions affecting plant growth. 

Research indicates that conditions from any one soil-climate 

situation should not be generalized to different areas (19); but 

general trends may be evident. This section identifies how some 

key environmental conditions can change when reduced tillage or 



no-till culture is practised. 

B. Soil Temperature 

Several researchers have reported lower soil temperatures 

when a crop residue is left on the soil surface (4, 8, 19, 36, 

60). Usually these lower soil temperatures delay seedling 

emergence and early growth of corn (2, 24, 59). 

Griffeth et al. (19) observed that soil temperature among 

tillage systems showed a similar pattern on five different soils; 

the system that left the most surface residue had the lowest 

temperature. Wall and Stobbe (60) noted lower soil temperatures 

in zero tillage than conventional tillage, especially at 5.0 and 

10.0 cm depths. Another study by Wall and Stobbe (61) found that 

lower soil temperatures could be attributed to the amount of 

residue on the soil surface as well as the timing of the tillage 

operations. They observed that removal of straw residue from the 

zero tillage treatment resulted in mean weekly maximum soil tempe- 

ratures similar to temperatures in the conventional tillage treat- 

ment at the 5.0 cm depth, and that fall-tilled plots exhibited 

marked reductions in the maximum soil temperatures at 5.0 cm in 

comparison to spring-tilled plots. Gauer et al. (17) also noted 

low soil temperature is a consequence of the mulch cover, and that 

removal of soil surface residue by burning or raking raised no- 

till soil temperatures to levels equal to conventional tillage 

soil  temperatures.   Burrows  and Larson ( 8 )  found  that  soil 

temperatures were progressively cooler with increasing amounts of 



surface residue. 

C.  Soil Density 

It has been observed that tillage methods can affect the bulk 

density (or strength) of the soil, which in part determines root 

and top development (30). As soil density becomes greater, root 

production tends to be hampered (16, 47, 48, 53). 

Smittle and Threadgill (45) found that sweet com grown under 

reduced tillage on a sandy loam soil had dry root weights reduced 

by 58% and 31% than those from moldboard plow and subsoil-bed 

treatments, respectively. They correlated dry root weight 

reductions to increases in soil strength. However, Shear and 

Moschler (43) found no significant difference in bulk density 

between no-till and conventional tillage treatments after six 

consecutive years of grain corn crops on a loam soil. They also 

observed better com grain yields and equal or better dry matter 

yields from the no-till treatments. 

In other crops, Smittle and Threadgill (47) observed that 

southernpea root production was decreased in reduced tillage soil 

due to higher soil strengths from 0-31 cm under and beside the 

row. In two other studies with squash, Smittle and Threadgill 

(46) also noted restricted root growth in the reduced tillage 

treatment (disk-harrow to a depth of 10-15 cm) as compared to the 

moldboard plow treatment. 

The influence that soil density has on root growth depends on 



the type of crop being grown (39). Flocker et al. (16) showed 

that tomato root penetration, vine growth and marketable fruit 

yield were reduced when a silt loam soil was compacted to a 

density of 1.7 g/cm. Tomato growth was not affected by lower bulk 

densities. However, in the same study they observed no effect on 

sweet com yield by compaction of the loam soil to a bulk density 

of 1.8 g/cm. Other researchers have also noted corn roots may 

have an ability to more easily penetrate higher strength soils 

(45). 

D. Soil Moisture 

When reduced tillage and no-till corn grain yields are equal 

or superior to conventional tillage yields, soil moisture 

conservation is frequently cited as the reason. Reduced tillage 

and no-till culture conserves soil moisture by increasing the 

infiltration of rainfall and reducing soil water evaporation (4, 

17, 25, 36). This can result in less plant water stress and 

better grain filling. 

Mannering et al. (31) observed that reduced tillage culture 

on a sloping, silt loam soil increased average infiltration by 24% 

and decreased average soil erosion by 34% over a five year period. 

Triplett et al.  (55) noted that a no-till, high residue treatment 

exceeded other tilled or low residue treatments in both 

Infiltration rate and total infiltration. They cited physical 

protection by the mulch from raindrop impact and better structural 



stabiltiy as the mechanisms causing the higher infiltration rates. 

Jones et al. (25) deduced from comparing runoff values of mulched 

and unmulched corn seedbeds that mulches increase infiltration. 

Stubble mulches not only increase moisture conservation by 

increasing infiltration, but also by decreasing evaporation. 

Evaporation rate decreases are due to lower soil temperatures and 

decreased radiation flux at the soil surface (42). Evaporation 

accounts for a high percentage of water loss during the early part 

of the growing season under conventional tillage corn culture 

(38). 

Blevins et al. ( 4 ) planted com into a no-till, killed sod 

cover and observed early season evaporation was lower than that 

of the conventional till treatment. Furthermore, percent volume 

of soil moisture of the no-till treatment was higher throughout 

the season at every 8 cm depth interval down to the 45 cm depth. 

Gauer et al. (17) noted during early and midseason corn growth 

that no-till soil moisture was higher than that of conventional 

tillage regardless of whether the straw mulch was removed or left 

on the soil surface. 

Shanholtz and Lillard (42) observed that available soil 

moisture in no-till corn was always greater than soil moisture in 

conventional tillage from planting to six weeks later, and usually 

was higher throughout the season. By assuming that 400 pounds of 

water are required to produce one pound of dry matter with high 

fertility (40), Shanholtz and Lillard computed from total dry 

matter yields and total applied water a seasonal water use 



efficiency of 81 and 57% for no-till and conventional tillage, 

respectively. This indicates the no-till com used the conserved 

water to produce greater amounts of dry matter than otherwise 

possible. Lai (30) noted that soil moisture content was 

consistently higher throughout two growing seasons for no-till 

plots on a tropical soil. He found that no-till soils had higher 

water holding capacities partly due to higher organic matter 

content. 

On the other hand, Gowman et al. (18) pointed out that 

moisture conservation in no-till soils can be a liability due to 

poor aeration, especially at seeding time. They found changes in 

pore-size distribution are such that no-till soils generally have 

a larger number of small, poorly drained pores. Inadequate 

aeration would be more likely to occur in no-till clay or clay- 

loam soil types ( 6 ) and would have the effect of restricting 

root growth. Another obvious problem that can occur because of 

high soil moisture content is depression of soil temperature 

during early growth stages. 

E.  Nutrient Uptake 

Researchers have noted that tillage methods can affect 

nutrient uptake and therefore change fertilizer requirments (26, 

27, 35, 54, 56). Many factors appear to be related to variations 

in element uptake, among which are: restricted root growth, 

higher soil moisture content and deep percolation,  immobilization 



of nutrient by organic mulches, and plant vigor. 

Nitrogen is a more mobile nutrient in the soil than 

phosphorus or potassium ( 7 ). Thomas et al. (54) noted than no- 

till corn planted into a killed sod had yields equal or higher 

than conventional tillage yields even though soil nitrate samples 

indicated a large fraction of the nitrate was lost from the top 90 

cm of the no-till soil. The conventional till plots lost no 

nitrate, presumably due to no deep percolation. Knavel et al. 

(28) observed from leaf samples that cucumber, sweet corn, tomato 

and pepper conventional tillage crops generally had higher 

nitrogen contents and lower phosphorus contents than the same no- 

till crops. They concluded that high soil moisture contents in 

the no-till treatments increased phosphorus availability, but 

leached out the nitrogen. 

However, Triplett and Van Doren (55) observed no difference 

in N, P and K contents of corn leaves sampled from no-till and 

conventional tillage treatments after tasseling. This being so, 

they still found when P and K rates were held constant that grain 

yields were higher for no-till than for conventional tillage at N 

rates of 67, 134 and 268 Kg/ha. Mullins et al. (35) found that 

no-till, reduced tillage and conventional tillage treatments did 

not affect petiole N, K and Ca concentrations of snap beans and 

lima beans. 

Knavel and Herron (27) noted that although N concentrations 

in cabbage leaves of no-till plants were often as high as those of 

conventional till plants,  370 Kg N/ha was required in the no-till 
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treatment to produce the same yield as the use of 269 Kg N/ha 

produced in the conventional tillage treatment. Ketcheson (26) 

observed that corn yields were depressed by reduced tillage and 

could not be brought up to conventional till yield levels as 

higher nutrient levels were applied to both tillage treatments. 

Since leaf samples indicated adequate N, P and K levels in the 

corn tissue, Ketcheson concluded from penetrometer measurements 

that reduced tillage root growth limited the yield by decreasing 

moisture uptake. 

Estes (15) studied the elemental composition and yield of 

corn under no-till and conventional tillage at five lime levels. 

He observed that the content of Ca, Mg, Zn, Mo, B and Al in leaf 

tissue was significantly decreased and K concentration was in- 

creased under no-till conditions. His findings of lower Ca and Mg 

uptake in corn leaf tissue substantiated earlier work by Shear and 

Moschler (43) that more frequent liming is needed under long-term 

no-till conditions. Moschler et al. (34) noted that conventional 

tillage and no-till corn plants were smaller and more yellow on 

unlimed plots, but the effect was most pronounced with no-till. 

Surface applied lime increased corn yield 31.3% in no-till culture 

as compared to a 13.5% yield increase in conventional tillage. 

They propose that lime applications may be extremely important in 

no-till culture, especially when high rates of N are applied and 

wetter conditions prevail. 

II. Effect of Tillage Methods on Corn Development and Yield 
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A. Introduction 

Without doubt, all the environmental conditions previously 

reviewed play an important role in affecting the growth and yield 

of corn. There can also be important weed, disease and pest 

interactions to consider when reduced tillage and no-till methods 

are implemented. However, adjustments now can usually be made for 

these problems using various herbicide and pesticide sprays. 

This section focuses on how two important factors, soil 

temperature and soil moisture, can affect the growth and yield of 

corn. 

B. Stand Establishment and Early Development 

Some researchers report little change in corn stand establis- 

hment between tillage methods (19, 28, 43), while others report 

reduced stands with reduced tillage and no-till methods (5, 15, 

55). Wall and Stobbe (61) found that final plant populations in 

dryland plantings are higher under no-till culture if drought 

conditions exist, but otherwise those of conventional tillage tend 

to be higher. Although tillage method usually affects rate of 

corn emergence, eventual stand establishment should not vary 

significantly unless (a) poor seed-soil contact occurs at planting 

(15), (b) weeds or pests are not adequately controlled ( 3 ), or 

(c) lower soil temperature conditions prevail (23). Some of these 
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conditions may be controlled by the type of planter, chemical 

sprays and time of planting so that adequate stands can be 

established. 

However, reduced tillage and no-till treatments almost always 

delay the rate of corn emergence and early growth (2, 24, 36). 

This is a direct result of lower soil temperatures, which in turn 

result mainly from higher soil moisture contents and soil surface 

residues. Walker (59) observed that with each degree increase in 

soil temperature from 12 to 25 C, total corn seedling dry weights 

were an average of 20% greater than weights at each previous soil 

temperature. Knoll et al. (29) also noted that low root zone 

temperatures (15 to 20 C) severely restricted the growth of young 

corn plants, as measured by total dry matter sampled three weeks 

after planting. Burrows and Larson ( 8 ) observed that lower soil 

temperatures from increasing amounts of mulch delayed corn 

maturity, decreased plant height and dry matter production. 

Beauchamp and Lathwell ( 2 ) concluded that the influence of 

low root zone temperature is to depress the rate of corn leaf 

emergence only until the sixth leaf emerges. After that stage, 

the plant part differentiation rate was not affected by root zone 

temperature even though dry weights of roots and tops were 

subsequently decreased among the low soil temperature treatments. 

They proposed that low root zone temperatures inhibit cell 

division and cell elongation in the meristematic region of corn 

shoots only during the leaf intiation phase (i.e. until the sixth 

leaf emerges).  After the sixth leaf emerges the growing point is 
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no longer under the soil surface. Iremiren and Milbourn (24) 

noted that soil temperatures 1.5 to 4.0 C warmer resulted in 

earlier emergence, tassel differentiation and silking. Wall and 

Stobbe (60) observed that no-till caused more days to elapse 

between sowing and silking than conventional tillage. 

C.  Tillage Effects on Yield 

It is evident that reduced tillage and no-till culture will 

usually delay corn emergence and development. However, research 

has shown that delayed maturity does not always result in lower 

final yield (36). Better soil moisture conservation can sometimes 

enable reduced tillage and no-till corn to overcome delays in 

maturity and eventually out-yield conventional tillage (4, 30, 56, 

58). 

Shanholtz and Lillard (42) observed greater soil moisture 

availability was followed by more vigorous corn growth and greater 

yields of total dry matter under no-till. Van Doren and Triplett 

(58) noted from various mulch and tillage treatments that yield 

increases were highly correlated with soil moisture conservation. 

Blevins et al. ( 4 ) attributed higher corn yields in no-till 

plots to greater moisture conservation than in conventional 

tillage plots.  On the other hand, Smittle et al.  (45) reported 

that with equal irrigation treatments, reduced tillage sweet corn 

yields were much lower than those of conventional tillage. 

In most cases,  yield decreases related to inadequate soil 
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moisture are thought to result from plant water stress effects. 

Since conventional tillage corn plants often change from 

vegetative differentiation to reproductive differentiation sooner 

due to wanner soil temperatures, they would have an advantage of a 

longer grain filling period (24). However, if the corn plant 

comes under water stress during the reproductive period the time 

between silking and pollen shed may be lengthened 3 to 4 days 

(22). Olson and Schoeberl (36) noted that conventional tillage 

plants came under more moisture stress than reduced tillage plots 

at the time of pollinations, resulting in a greater number of 

unfilled ears. 

Finally, corn growth and yield responses to tillage methods 

can vary greatly among genotypes. Mock and Erbach (33) observed 

that genetic selection for cold tolerance greatly improved growth, 

development and grain yield under reduced tillage culture. This 

would be an important consideration when trying to use reduced 

tillage or no-till culture in temperate zones. 

III.  The Effect of Tillage Methods on Evapotranspiration 

A. Introduction 

It has been observed that tillage methods have an effect on 

soil moisture content (4, 17, 25, 36), but no direct comparisons 

of  the evapotranspiration of corn grown under different  tillage 

treatments  are  known  to have  been made.   Evapotranspiration 
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measurements are an assessment of the water loss by evaporation 

from the soil and transpiration from the plant to the atmosphere. 

This information may be used to select cultivars which are more 

efficient users of water (14), schedule irrigation (13, 63), or 

identify the effect of mulches on water conservation (21). 

Shanholtz and Lillard's (42) study with corn is one of the 

few papers alluding to tillage effects on evapotranspiration, but 

actual evapotranspiration of the tillage treatments was not 

calculated. Blevins et al. ( 4 ) used the neutron probe (as did 

Shanholtz and Lillard) to make extensive soil water measurements 

on no-till and conventional tillage corn plots. However, 

evapotranspiration was not computed from the available data. 

It is normally assumed that high soil water content in no- 

till or reduced tillage soils is due to decreased soil 

evaporation. Harrold et al. (21) reported from a study with corn 

grown on uncovered and plastic-covered lysimeters that seasonal 

evapotranspiration consisted of 56% evaporation and 44% 

transpiration. Therefore it is logical to expect that large 

decreases in soil evaporation could have significant effects on 

overall evapotranspiration, although the amount of variation in 

evapotranspiration among tillage methods has not been measured. 

However, Doorenbos and Pruitt (13) indicated that tillage method 

may have little overall effect on evapotranspiration. 

B.  Measuring Evapotranspiration 
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Many models have been proposed for predicting 

evapotranspiration in an effort to accurately predict irrigation 

needs (13, 37, 49, 63). These models which utilize meteorological 

data have great potential for widespread application due to the 

ease of collecting and processing weather data with 

microcomputers. Methods which determine evapotranspiration by more 

direct means tend to be more expensive or time-consuming, but must 

be used in some experimental situations. 

Evapotranspiration may be measured directly with a lysimeter 

(21, 41, 63), which determines water loss by continuous weighing 

of the soil-plant system. Lysimeters are usually very accurate 

but quite expensive. The neutron probe (57) may also be used as a 

semi-direct measurement of evapotranspiration if depletion from 

the 0-15 cm surface layer and deep percolation losses can be 

reasonably estimated. The technique of determining evapotranspi- 

ration with neutron probe measurements is outlined by Cuenca (10). 

Volumetric soil moisture content is monitored in the entire 

profile with the neutron probe (except for the 0-15 cm layer which 

is determined empirically or by gravimetric sampling) just prior 

to each water application event. Evapotranspiration is then 

determined by adding the periodic depletion to the corresponding 

applied water, minus the deep percolation loss. There is a poten- 

tial difficulty which may arise when this method is used since 

deep percolation is assumed to be that amount of water applied in 

excess of maximum evapotranspiration; and good estimates of 

maximum  evapotranspiration  are not always available  under 
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different growing conditions. It Is also Important to use great 

care If an empirical method Is used to estimate evaporation from 

the 0-15 cm layer, especially when different tillage methods 

change the amount of soil cover. 
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CHAPTER 3 

EFFECT OF TILLAGE ON SWEET CORN DEVELOPMENT AND YIELD 

Kerry L. Petersen 

Abstract 

'Jubilee' sweet corn (Zea mays L.) was grown under conven- 

tional and strip tillage in 1982 and under conventional tillage, 

strip tillage, and no-till culture in 1983. Stand establishment 

was decreased by strip tillage in 1982, but was lower only in the 

no-till treatment in 1983. Mid-season plant height in strip 

tillage was slightly less than in conventional tillage both years 

while the no-till plants were much shorter than in the other 

treatments the second year. Strip tillage yields were 7% and 16% 

lower than conventional tillage yields in 1982 and 1983, 

respectively. 1983 no-till yield was 31% lower than the 

conventional tillage yield. Percent kernel moisture was always 

higher in strip tillage and no-till kernels indicating these 

treatments had more immature ears at time of harvest. Average 

daily soil temperatures taken in 1983 at the 5 cm depth were 

highest for conventional tillage, followed by strip tillage and 

then no-till. 
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Introduction 

Reduced tillage and no-till methods offer the potential of 

decreasing fuel and labor costs, as well as conserving soil and 

water. Many field experiments have demonstrated the feasibility 

of planting field corn (Zea mays L.) under reduced or no-till 

systems (2,9,10,12); however, research results may vary greatly as 

the soil-climate situation (4) and the type of crop (7) change. 

Knavel, et al (7) observed that of four vegetable crops grown 

under no-till culture, sweet corn (Zea mays L.) was the only crop 

which had consistently equal or higher yields than those of con- 

ventional tillage. Conversely, Smittle, et al (11) reported that 

reduced tillage decreased sweet corn yields. 

Crop growth, development, and yield responses to reduced 

tillage and no-till are dependent on how much the tillage treat- 

ment alters certain environmental conditions such as soil tempera- 

ture and soil moisture. Generally, reduced tillage and no-till 

culture decreases soil temperature (3,15,16) and increases soil 

moisture content (2,12). Soil temperature reductions delay corn 

growth and development (1,6,8,14), while increased soil moisture 

can reduce plant water stress and enhance grain filling and yield 

(2,9,13).  This  study was conducted to observe the effects  of 

reduced tillage and no-till methods on the growth and yield of 

sweet corn. 
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Materials and Methods 

Two field experiments were conducted with 'Jubilee* sweet 

corn during 1982-83 at the Oregon State University Vegetable 

Research Farm. The soil was a well-drained Chehalis silty clay 

loam that had an average water holding capacity of 6.4 cm per 30 

cm depth. 

There were two tillage treatments in 1982: conventional 

tillage and strip tillage; and three tillage treatments in 1983: 

conventional tillage, strip tillage, and no-till. All tillage 

operations were performed in the spring. The conventional tillage 

consisted of plowing with a moldboard plow to a depth of 25 cm, 

followed by 4 times over with a power harrow and then planting. 

Strip tillage was accomplished with a rotary strip tiller which 

left 25 cm wide and 12 cm deep tilled strips of soil into which to 

plant. The no-till treatment was directly planted without pre- 

plant tillage. All planting except the no-till treatment was with 

a four-row John Deere 71 Flexi-planter. The no-till was planted 

with a modified one-row, straight coulter planter. 

The 1982 experiment was planted May 13 as a randomized block 

design with four replications. A winter wheat crop growing on the 

plot area was flailed prior to tillage operations.  Oven  dried 

crop residue samples showed dry matter on the soil surface aver- 
2 

aged 0.7 kg/m .   Plots were 3.66 m x 21.34 m,  and irrigation  of 

all  replications was applied simultaneously with overhead sprink- 
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lers. Irrigations were scheduled with electrical resistance 

blocks when the average soil moisture potential reached 0.1 MPa in 

the effective root zone. Plant spacing was 91 cm between rows and 

15 cm within the row for a seeding density of 72,000 plants/ha. 

Fertilizer at 56 kg N, 74 kg P, and 46 kg K/ha was banded at 

planting and 224 kg N/ha was side-dressed 50 days after planting. 

Following planting, the plot area was sprayed with DNBP amine pre- 

emergence spray at a rate of 4.5 kg/ha A.I. 

Stand establishment was determined by sampling at random a 

6.1 m length of row from each replication and averaging plant 

stand counts over each tillage treatment. Average yield determi- 

nations were made by a once-over hand-harvest of two 15.2 m row 

lengths in each plot. 

The 1983 experiment was planted May 26. Field plot layout 

was arranged similar to a split-block design using a line-source 

sprinkler system to impose 5 Irrigation levels on the 3 tillage 

treatments (5). Each tillage treatment had 2 replications which 

were laid out randomly in 41.1 m x 27.4 m strips at right angles 

to the sprinkler line. The irrigation levels increased as the 

sprinkler line was approached from either side, thus there were 

two halves (mirror images) within each tillage treatment replica- 

tion. Due to the non-random nature of irrigation levels with a 

line-source sprinkler experiment, halves are considered sub- 

subplots, tillage treatment is considered the main plot, and 

irrigation level the subplot (5). 

Winter wheat stubble from the previous year was flailed prior 
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to  tillage operations,  leaving a 3-6 cm deep straw mulch on  the 

soil surface.  Dry residue samples indicated that dry matter on 
2 

the soil surface averaged 1 kg/m .  Irrigation was scheduled by 

electrical resistance blocks when the soil moisture potential 

averaged 0.1 MPa for the second highest irrigation level. Spacing 

was 91 cm between the row and 20 cm within the row for a seeding 

density of 55,000 plants/ha. Fertilizer at 56 kg N, 74 kg P, and 

46 kg K/ha was banded at planting and 224 kg N/ha was side-dressed 

20 days after planting. Conventional tillage was sprayed pre- 

emergence with atrazine and alachlor at 2.3 kg/ha A.I. and 2.8 

kg/ha A.I., respectively. Strip tillage and no-till were sprayed 

pre-emergence with glyphosate at 0.6 kg/ha A.E., and spot-treated 

in mid-season for broadleaves with 2,4-D. 

Average daily soil temperature was monitored by a CR-5 Camp- 

bell digital recorder with 15 thermistors placed in each tillage 

treatment at the 5 cm depth (planting depth). Stand establishment 

was determined from 10 randomly selected 6.1 m sections of row in 

each tillage treatment. Plant development measurements were taken 

at early silking (1 out of 5 ears showing silk) from 10 randomly 

selected plants within each sub-subplot. Yield determinations for 

each sub-subplot were made by averaging over data from three 15.2 

m lengths of row which were hand-harvested within each sub- 

subplot.  The 4 replications  (sub-subplots)  of  each tillage 

treatment-irrigation level interaction were then averaged, and 

finally yield was averaged over all irrigation levels for each 

tillage treatment. 
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Results and Discussion 

1982 experiment 

Stand establishment means are shown in table 3.1. Stands in 

the strip tillage were decreased by 7,600 plants/ha compared to 

the conventional tillage. Average plant height at 47 days was 

almost equal for the two tillage treatments (table 3.2). It was 

noticed that strip tillage plants had more yellow leaves than the 

conventional tillage plants until nitrogen was side-dressed on 

both treatments 50 days after planting. After that the strip 

tillage plants recovered their green color. 

Strip tillage yield was 7% lower than that of conventional 

tillage (table 3.3). Yield parameters in table 3.4 indicate that 

conventional tillage may have slight advantages in ears per 

harvest plot, weight per ear, and percent kernel moisture although 

none of these parameters are significantly different. Since lower 

values of percent kernel moisture correspond to more mature 

kernels, the conventional tillage ears were slightly more mature 

when the treatments were harvested at 110 days after planting. 

The main yield advantage for the conventional tillage appeared to 

be due to better stand establishment, which was reflected in a 

greater number of ears per harvest plot. 
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1983 experiment 

Stand establishment means were equal for conventional tillage 

and strip tillage; however, no-till stands were decreased by 5,900 

plants/ha (table 3.1). Strip tillage and conventional tillage 

plants emerged 6 days after planting while no-till plants emerged 

8 days after planting. Plant development measurements were taken 

at 70, 73, and 78 days after planting, corresponding to the early 

silking stage for conventional tillage, strip tillage, and no-till 

treatments, respectively. At early silking conventional tillage 

plants had slightly greater height, leaf area, and plant weight 

than strip tillage although these differences were not significant 

(table 3.2). Plant development was hampered the most in the no- 

till plots as shown by significantly decreased plant height, leaf 

area, and plant weight. 

Yield from the conventional tillage treatment was 16% higher 

than yield from strip tillage and 31% higher than yield from no- 

till (table 3.3). Strip tillage yield was 18% higher than no-till 

yield. Strip tillage and no-till plots were harvested 2 and 6 

days later, respectively, than those of the conventional tillage 

treatment which were harvested 105 days after planting. Yield 

results reported in table 3.3 are those from the optimum (highest 

yield producing) irrigation levels for each respective tillage 

treatment.  Although results of irrigation level effects for each 

tillage treatment are not discussed in this paper, it may be 

mentioned that at every irrigation level the conventional tillage 

yield exceeded strip tillage yield, and likewise the strip tillage 
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yields were always greater at each irrigation level than the no- 

till yields. 

Yield parameters in table 3.4 show that conventional tillage 

had more ears per harvest plot, greater weight per husked ear, and 

higher percent weight of cut corn per husked ear than the strip 

tillage treatment. Strip tillage in turn had significantly higher 

yield parameters than the no-till treatment. One reason the strip 

tillage had fewer ears per harvest plot than coventional tillage 

is due to the greater number of under-developed ears in the strip 

tillage plots. Small or under-developed ears were passed over 

when the plots were hand-harvested. The same effect was observed 

for the no-till ears. Weight per husked ear and percent weight of 

cut corn per ear indicate that the strip tillage and no-till ears 

which were harvested did not grow and fill as much as the conven- 

tional tillage ears. This is because a greater number of the 

harvested ears were less mature, as shown by higher percent kernel 

moisture values at harvest (table 3.4). Using the procedure out- 

lined by Wong (17), strip tillage and no-till yields may be ad- 

justed for percent kernel moisture so that maturity at harvest 

would be equal to that of conventional tillage maturity (i.e., 72% 

kernel moisture). If this is done, conventional tillage yield 

remains 12% and 28% greater than that of strip tillage and no- 

till, respectively. 

Moisture was never limiting in any of the optimum irrigation 

level  harvest  plots,  so  this would not have been a  factor  in 

changing the yield potential of the tillage treatments as shown in 
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table 3.3. Nutritional levels in leaf tissue were not adversely 

affected in either strip tillage or no-till when samples were 

taken at the tasseling stage. Conventional tillage, strip til- 

lage, and no-till had 2.76, 3.09, and 3.43% N concentrations in 

the leaf tissue, respectively. P and K levels showed no consis- 

tent differences between samples. Mid-season soil temperatures 

(monitored 58 to 62 days after planting date) at 5 cm depth were 

almost identical among tillage treatments. 

Early season soil temperature data monitored at the 5 cm 

depth in 1983 for the first 30 days after planting may explain 

crop development and yield differences between the tillage treat- 

ments. Unless the soil was recently hydrated, average daily soil 

temperatures were always highest in the conventional tillage 

plots, followed by the strip tillage and then the no-till plots 

(figures 3.1, 3.2, and 3.3). Since plant development, yield, and 

maturity measurements were always decreased in the plots with 

corresponding lower early season soil temperatures, it appears 

that similar effects due to lower soil temperatures reported by 

other researchers (1,3,6) are also evident in this study with 

sweet corn. In addition, more broadleaf weed competition was 

observed during 1982 and 1983 in the strip tillage and no-till 

plots, respectively, than in the conventional tillage plots. In 

1983 the no-till plots also had a fair amount of slug damage which 

occurred 2 to 3 weeks after planting on the first 3 leaves. This 

noticeably hampered the growth or survival of some plants. 

The two factors which appear to pose the greatest hinderances 
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to successful reduced tillage practice in the Willamette Valley of 

Oregon are the wet and cool spring weather conditions, which in 

turn produce early season soil temperatures that limit plant 

growth, development, and eventual yield. In areas with warmer 

spring soil temperatures, the possibility of success of reduced 

tillage culture with sweet corn would be enhanced. 
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Figure 3.1 Average daily soil temperature at the 5 cm depth 
during the period of 1-10 days after planting in 
sweet corn grown under three tillage treatments 
in 1983. 
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Figure 3.2 Average daily soil temperature at the 5 cm depth 
during the period of 11-20 days after planting in 
sweet corn grown under three tillage treatments 
in 1983. 
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Figure 3.3  Average daily soil temperature at the 5 cm depth 
during the period of 21-30 days after planting in 
sweet corn grown under three tillage treatments 
in 1983. 



Table 3.1. Effect of tillage treatments on stand establishment of sweet corn. 

Days from planting 
Treatment Plants/M Plants/Ha to emergence 

1982 

Conventional 6.27 a 68,900 

Strip 5.58 b 61,300 

1983 

Conventional 4.77 a               52,400                       6 

Strip 4.77 a               52,400                       6 

No-till 4.23 b               46,500                       8 

Mean separation by protected LSD, 5% level. 

CO 



Table 3.2.    Effect of  tillage  treatments on sweet corn jrowth and development. 

Treatment 
Days after 
planting 

Plant height 
(cm) 

Plant weight 
(grams) 

Leaf area per plant 
(cm2) 

1982 

Conventional 47 59 a — — 

Strip 47 57 a — — 

1983 

Conventional 70 203 a 776 a 3,991 a 

Strip 73 202 a 760 a 3,762 a 

No-till 78 162 b 601 b 3,274 b 

Mean separation by protected LSD,  5% level. 



Table 3.3. Effect of tillage treatments on husked yield of sweet corn. 

Days from planting Yield 
Treatment                              to harvest (T/Ha) 

1982 

Conventional                               110 18.80 a 

Strip                                     110 17.40 a 

1983 

Conventional 105 20.07 a 

Strip 107 17.06 b 

No-till 111 14.02 c 

Mean separation by protected LSD, 5% level. 

CO 



Table 3.4. Effect of tillage treatments on yield parameters of harvested sweet corn. 

% weight of cut 
% kernel moisture       corn per ear Treatment Ears/plot 

Weight/ear 
(kg) 

1982 

Conventional 106 a 0.270 a 

Strip 100 a 0.260 a 

1983 

Conventional 95 a 0.266 a 

Strip 83 b 0.255 b 

No-till 71 c 0.243 c 

Mean separation by protected LSD, 5%  level. 

72 a 

73 a 

72 a 70.3 a 

74 b 65.6 b 

75 b 63.3 c 
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CHAPTER 4 

EFFECT OF TILLAGE METHODS ON THE CROP-WATER PRODUCTION FUNCTION 
OF SWEET CORN IN WESTERN OREGON 

Kerry L. Petersen 

Abs tract 

'Jubilee' sweet corn (Zea mays L.) was grown under conven- 

tional tillage, strip tillage and no-till methods in 1983 with 

five irrigation levels imposed on each tillage treatment. The 

crop-water production functions for evapotransplratlon vs. yield 

were different in scale but similar in slope for the three tillage 

treatments. At    each    level    of     seasonal    applied    water,     the 

conventional tillage had significantly higher yields than those of 

strip tillage, and strip tillage yields were significantly higher 

than  those of no-till. 
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Paper 

Several researchers have observed that the use of reduced 

tillage and no-till methods with field corn has resulted in a 

higher volume of soil water over part of all or the growing 

season than that of conventional tillage plantings (1,4,7,8). 

Normally the higher soil water content is attributed to increases 

in the infiltration rate and decreases in the amount of soil water 

evaporated. 

Although tillage effects on soil moisture content are widely 

reported for corn, there has been little reported on the measure- 

ment of seasonal evapotransplratlon under different tillage treat- 

ments. Doorenbos and Pruitt (3) indicate that in general, tillage 

methods do not significantly affect crop evapotransplratlon unless 

weed control is a problem. Shanholtz and Lillard (8) allude to 

the effect of tillage methods on evapotransplratlon, but did not 

report actual evapotransplratlon for the tillage methods they 

studied. 

This study was conducted to evaluate the effects of tillage 

methods on the evapotransplratlon and yield of sweet corn in 

western Oregon. Evapotransplratlon was measured in conventional 

tillage, strip tillage and no-till treatments. The relationship 

of evapotransplratlon or applied water to yield is known as the 

crop-water production function. This function is useful in iden- 

tifying the point at which adding an additional unit of water is 

no longer economically justified (9,10). 

The experiment was conducted in 1983 at  the Oregon State 
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University Vegetable Research Farm. The soil was Chehalis silty 

clay loam with a water holding capacity of 6.4 cm per 30 cm depth. 

A winter wheat stubble left from the previous  year was flailed two 

weeks  prior to planting,    leaving a 3-6 cm deep straw covering    on 
2 

the soil surface which weighed approximately 1 kg/m dry. Conven- 

tional tillage consisted of plowing with a moldboard plow to a 

depth of 25 cm, followed by 4 times over with a power harrow. 

Strip tillage was accomplished with a rotary strip tiller, leaving 

25 cm wide and 12 cm deep tilled strips for planting. The no-till 

treatment was planted directly without preplant tillage. 

'Jubilee' sweet corn was planted May 25 with the water content of 

the soil profile at field capacity for each tillage treatment. 

Fertilizer at 56 kg N, 74 kg P, and 46 kg K/ha was banded at 

planting and 224 kg N/ha was side-dressed 20 days after planting. 

Conventional tillage was sprayed pre-emergence with atrazine and 

alachlor at 2.3 kg/ha A.I. and 2.8 kg/ha A.I., respectively. 

Strip tillage and no-till were sprayed with pre-emergence glypho- 

sate at 0.6 kg/ha A.E., and spot-treated at mid-season for broad- 

leaves with 2,4-D. 

Field plot layout was arranged similar to a split-block 

design, using a line-source sprinkler system to impose 5 irriga- 

tion levels on the 3 tillage treatments (5). Each tillage treat- 

ment had two replications which were laid out randomly in 41.1 m x 

27.4 m strips at right angles to the sprinkler line. The irriga- 

tion levels increased as the sprinkler line was approached from 

either     side;      thus   there were   two halves   (mirror     images)     within 
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each tillage replication. Due to the non-random nature of irriga- 

tion levels with a line-source sprinkler experiment, halves are 

considered sub-subplots, tillage treatment is considered the main 

plot, and irrigation level the subplot (5). Row orientation was 

north-south. Within each sub-subplot, three 15.2 m lengths of row 

were hand-harvested. Mean husked yield was determined by averag- 

ing the 4 sub-subplots at each of the 5 irrigation levels. Soil 

temperature was monitored at planting depth (5 cm) in each tillage 

treatment with a CR-5 Campbell digital recorder. 

The neutron probe (11) was used to measure soil water content 

in each sub-subplot just prior to each irrigation. Evapotranspira- 

tion was then computed by adding the periodic depletion to the 

corresponding applied water, minus the deep percolation. To 

determine deep percolation, maximum evapotranspiration was assumed 

to be closely estimated by the corrected Penman method with the 

appropriate FAO crop coefficients applied for sweet corn (2). 

Weather data for the corrected Penman model were collected by an 

automated weather station near the experiment site, and crop 

coefficients were determined by comparing local conditions to FAO 

guidelines (3). Soil water potential was measured with electrical 

resistance blocks which were placed at 6 depth locations from 15 

to 150 cm in each sub-subplot. Irrigations were applied when the 

soil water potential in the second highest irrigation level aver- 

aged 0.1 MPa in the effective root zone. This was done to allow 

the highest irrigation level to be over-irrigated while the other 

three  levels would be irrigated at increasing water  deficits. 
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Apparently due to unexpectedly high amounts of precipitation, mean 

yields indicate that the conventional tillage and no-till treat- 

ments had two over-irrigated levels rather than one, although the 

strip tillage yields exhibited the desired response (Fig.4.2). 

All plots were irrigated simultaneously. 

The crop-water production functions for yield vs. evapotrans- 

piration and yield vs. applied water in figures 4.1 and 4.2, 

respectively, demonstrate that conventional tillage has a yield 

advantage over strip tillage and no-till methods at every level of 

evapotranspiration and applied water. Yield response to increas- 

ing amounts of evapotranspiration is similar for each tillage 

treatment as shown by the slopes of the respective linear regres- 

sions in figure 4.1. However, the different scale of yield at 

each tillage treatment indicates that a factor or factors other 

than water use caused the yields to be different. Differential 

yields from tillage tratments likely were related to the 

difference in early season soil temperatures which affected growth 

and development over the entire season. The average daily soil 

temperatures in the conventional tillage plots were always 

warmest, unless the soil was recently hydrated. Strip tillage 

temperatures were only slightly higher than those of no-till, but 

conventional tillage plots were usually 1 to 3 degrees C warmer 

than strip tillage plots the first 30 days after planting. 

Although soil temperatures did not significantly alter seasonal 

evapotranspiration among the tillage treatments, the crop-water 

production  functions exhibited large differences in  yield.   The 



42 

differences in yield in figure 4.2 between tillage treatments at 

each irrigation level are significant at the 5% level. 

Doorenbos and Pruitt (3) pointed out that reducing crop 

evapotranspiration by a crop residue mulch is rather ineffective 

when the crop residue layer is intermittently wetted. This is 

because the organic layer remains wet longer than the bare soil; 

thus increasing evaporation. The results of this study agree with 

the conclusions of Doorenbos and Pruitt (3). The seasonal evapo- 

transpiration amounts averaged over all irrigation levels indi- 

cates that the residual wheat straw mulch was not effective in 

reducing seasonal evapotranspiration in the strip tillage and no- 

till treatments. The average seasonal evapotranspiration of all 

irrigation levels was 424, 431, and 446 mm for the conventional 

tillage, strip tillage and no-till treatments, respectively. 

At irrigation levels producing the highest husked yield, the 

conventional tillage, strip tillage and no-till treatments yielded 

1 T/ha of husked corn per 21, 28, and 29 mm of seasonal applied 

water, respectively. At the zero irrigation level where the 

tillage treatments received precipitation only, water use effi- 

ciency showed the same pattern (Table 4.1). The conventional til- 

lage in both cases used the least amount of applied water to 

attain one unit of yield. 

Table 4.2 shows the evapotranspiration that occurred 

according to growth period in the irrigation levels producing the 

highest yield. The amount of variation in evapotranspiration 

between tillage treatments is not significant in any of the growth 
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periods considering the accuracy of the evapotranspiration 

estimating method. Contrary to what Shanholtz and Lillard (8) 

reported with no-till, the strip tillage and no-till methods did 

not appear to conserve water by hindering evaporation during the 

vegetative (early season) period. However, this was probably due 

to the mulch layer being intermittently wetted in this experiment, 

thus an effective evaporation barrier was never able to form. 

The greatest difference in daily evapotranspiration between 

the irrigation treatments producing the highest yield and the 

treatments receiving precipitation only occurred during the polli- 

nation period. The average evapotranspiration per day of all 

tillage treatments in table 4.2 is 3.5, 6.2, and 4.1 mm for the 

vegetative, pollination, and maturation periods, respectively. 

The average evapotranspiration per day from table 4.3 is 3.3, 4.3, 

and 3.8 mm for all tillage treatments in the vegetative, pollina- 

tion, and maturation periods, respectively. 

Harrold et al (6) found that for the entire growing season of 

corn, evapotranspiration was composed of 56% evaporation and 44% 

transpiration. Our results indicate that larger amounts of evapo- 

ration during the vegetative period in the strip tillage and no- 

till treatments probably offset decreased transpiration from these 

same tillage treatments (decreased transpiration resulting from 

slower growth and development), since total evapotranspiration was 

similar among all tillage treatments during the vegetative period. 

Since evaporation is a large part of the total evapotranspiration 

of corn,  the wheat straw residue did not decrease seasonal evapo- 
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transpiration because it was frequently wetted,  taking longer to 

dry out than the bare soil surface. 

In conclusion, the crop-water production functions were dif- 

ferent in scale, but similar in slope for the different tillage 

methods. The different scale in yield response appears to be due 

to lower early season soil temperatures in the strip tillage and 

no-till plots which hindered the sweet corn growth, development, 

and eventual yield. 
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Table 4.1. Amount of water required per one ton/ha of husked corn 
In three tillage treatments. 

At Irrigation levels      At zero irrigation 
producing the highest  (233 mm of percipitation) 

Treatment        yields (mm) (mm) 

16 

20 

23 

Conventional 21 

Strip 28 

No-till 29 



Table 4.2.  Evapotranspiration (ET) at the applied water level which produced the highest husked 
yield for each respective tillage treatment. 

Total 
applied 
waterz 
(mm) 

Available soil 
water per 30cm 
at planting 

(mm) 

Seasonal 
ET 
(mm) 

ET of growth periods 

Tillage 
treatment 

Vegetative 
(0-60 days) 

(mm) 

Pollination 
(61-88 days) 

(mm) 

Maturation 
(89-104 days)y 

(mm) 

Conventional 415 64 435 211 154 70 

Strip 479 64 453 210 174 69 

No-till 407 64 457 208 171 78 

Includes 233 mm of precipitation plus irrigation. 
f 

89-106 days for strip tillage and 89-111 days for no-till. 

oo 



Table 4.3. Evapotransplratlon (ET) for each tillage treatment at the zero irrigation level. 

Available soil  ET of growth periods  
Total     water per 30cm Seasonal Vegetative Pollination    Maturation 

Tillage    precipitation  at  planting     ET (0-60 days) (61-88 days)  (89-104 days)z 
treatment       (mm)           (mm)        (mm)      (mm) (mm) (mm) 

Conventional 233 64 383 202 121 60 

Strip 233 64 373 202 109 62 

No-till 233 64 393 195 117 81 

z 
89-106 days for strip tillage and 89-111 days for no-till, 

VO 
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CHAPTER 5 

CONCLUSIONS 

The conventional tillage treatment produced the highest yield 

in 1982 and 1983. Of the many environmental conditions that 

reduced tillage methods may alter, lower soil temperatures were 

the most prominent factor for poorer stand establishment, slower 

growth and development, and subsequent loss of yield in this 

study. However the parameter of restricted root growth was not 

closely investigated. 

The spring weather in 1982 was warmer and drier than that of 

1983, and strip tillage yield was 7% and 16% lower than 

conventional tillage yield for 1982 and 1983, respectively. Since 

the success of reduced tillage in the Willamette valley is 

dependent in part on soil temperatures which must be close to 

those of conventionally tilled soils, it is unlikely that strip 

tillage or no-till practices will be useful In this area. 

However, there are many areas with warmer spring conditions in 

which reduced tillage can be used to greatly benefit the soil and 

the crop. In those instances, it remains very important to 

utilize the appropriate planting,  fertilization, and weed control 

practices. Our observations bore this out as the strip tillage 

plots in 1982 had poorer N uptake and more weed competition than 

the  conventional tillage treatment.  The 1983 no-till plots also 
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had more weed and pest  competition  than  the other tillage 

treatments. 

The wheat stubble mulch did not reduce evapotransplration by 

serving as an evaporation barrier in the strip tillage and no-till 

treatments.  Although the 1983 growing season was abnormally wet, 

even the soil water monitored at the zero irrigation level for the 

strip  tillage and no-till treatments was depleted as  rapidly or 

more rapidly  than  the soil water in  the conventional  tillage 

plots.  In addition, this occurred despite some strip tillage and 

most no-till plants being less vigorous (or less mature)  than 

those of  the conventional  tillage.   Since total amounts of 

evapotransplration were equal among tillage methods, it is assumed 

the evaporation of the strip tillage and no-till  plots became 

greater relative to that of the conventional tillage treatment to 

offset lower amounts of relative transpiration.  This raises  the 

question  of whether absolute amounts of evapotransplration will 

occur at any given level of applied water and vapor pressure 

deficit  (regardless of tillage method),  with adjustments  taking 

place  in  either  evaporation  or  transpiration  to  keep 

evapotransplration fixed.  Or, might 'absolute' evapotranspiration 

be reduced in sweet corn if an effective evaporation barrier is 

established by using reduced tillage?  When the mulch layer is 

intermittently  wetted  as  was  the case  in  this  study, 

evapotranspiration does not appear to vary among tillage methods. 

Further  study  is  needed to evaluate the  evapotranspiration  of 

sweet  corn grown under different tillage methods.  It would be 
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preferable to conduct a study in climatic conditions where average 

daily vapor pressure deficits are higher than those of Corvallis. 
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Table A.l.  1983 sweet corn husked yield at 5 levels of 
applied water (irrigation + precipitation) 
on 3 tillage treatments. 

Tillage 
Treatment 

Irrigation 
+ 

Precipitation 

Average 
Husked 
Yield 

(mm) (T/Ha) 

CONVENTIONAL   

505 
482 
415 
263 
233 

19.40 
19.16 
20.07 
17.26 
14.37 

STRIP 

514 
479 
420 
268 
233 

15.96 
17.06 
16.65 
14.04 
11.80 

NO-TILL     

495 
461 
407 
275 
233 

12.76 
13.21 
14.02 
11.65 
10.17 



Table A.2.  Estimated production costs and income from 1983 
sweet corn grown under 3 tillage treatments. 

Field operations, 
expenditures, 
and income 

Tillage Treatment 

Conventional  Strip  No-till 

Land preparation, $/acre 

Seed and planting, $/acre 

Fertilizer, $/acre 

Herbicides & Pesticides, $/acre 

Total (excluding irrigation 
and harvesting costs)  218 

Unhusked yield, tons/acre 

Gross income, $/acre 

Net income, $/acre 

25 14 — 

43 43 43 

111 111 116 

39 43 71 

218 211 230 

12.6 11.5 9.4 

836 763 628 

618 552 398 
ON 
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Table A.3.  Bulk density at 3 depth locations for 
conventional tillage and no-till treat- 
ments.  OSU Vegetable Research Farm, 
Chehalis silty clay loam, 1983. 

Tillage 
Treatment 

Depth 
(cm) 

Bulk Density 
(grams/cm^) 

Conventional 
tillage 

30 

60 

90 

1.28 

1.20 

1.21 

No-till 

30 

60 

90 

1.20 

1.23 

1.28 
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Table A.4.  Reference crop evapotranspiration as 
estimated by the corrected Penman method 
during the growing season of the 1983 
sweet corn.  OSU Veg. Res. Farm. 

Estimation 
Period 

Reference crop 
evapotranspiration 

(month/day) ( mm ) 

5/28 - 5/31 

6/1 - 6/30 

7/1 - 7/31 

8/1 - 8/31 

9/1 - 9/13 

23.2 

177.5 

179.6 

194.4 

66.1 

Season Total  640.6 


