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Summary. This study was conducted to determine the relative salt tolerance of 
corn (Zea mays L.) at different growth stages from germination to maturity 
when grown in organic soil. Another objective was to determine how rapidly 
and to what extent the salinity of the irrigation water can be increased during 
the growing season without decreasing the yield of corn. Germination tests on 
16 cultivars showed that corn is relatively tolerant during germination. All but 2 
cultivars germinated satisfactorily at soil water salinities, EC~w, up to 10 dS/m 
(1 d S / m = l  mmho/cm). In separate greenhouse experiments, emergence of 
nine corn cultivars grown in an organic muck soil was delayed by increasing soil 
salinity but the final emergence percentage 6 days after planting was unaffected 
by EGw up to 9.3 dS/m. Seedling growth was much more sensitive to salinity 
than seed germination. The threshold EC~ for dry matter yields at 21 days was 
below 1.0 dS/m for most cultivars. Salinities above this threshold of 1 dS/m 
decreased seedling growth 4.9% per unit increase in EC~w. The salt tolerance 
thresholds for ear and grain yields were much higher than for seedling growth, 
while yield decrements per unit increase in EC~w above this threshold were 
greater. Fresh ear yields of Bonanza, a sweet corn cultivar, decreased 7.7% per 
unit increase in EC~w above a threshold of 5.8 dS/m. Dry grain yields decreased 
10.1% per unit increase above 5.5 dS/m. Increasing the salinity of the irrigation 
water to 9 dS/m at the tasseling and/or  grain filling stages did not significantly 
decrease yields below those obtained where irrigation water salinities were kept 
constant. 

Introduction 

The sensitivity of corn to increasing soil salinity has become a major concern of 
farmers and managers of irrigation water resources in the Sacramento-San Joaquin 
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Delta of Cafifornia. Although the present water quality is suitable for corn  pro- 
duction on the organic soils of the North and Central Delta, increasing statewide 
demands for water necessitate setting water quality standards that preserve full 
production. Standards are needed particularly during the latter part of the growing 
season and during droughts when water may become limiting. A recent field study 
at Terminous, California, has established that the tolerance threshold for corn grain 
production without yield loss expressed as the average electrical conductivity of the 
soil water in the root zone ( ~ )  is 3.7 dS/m (Hoffman et al. 1983). This value is 
in reasonable agreement with the published value of 3.4 dS/m calculated from 
mineral soil data (Maas and Hoffman 1977). 

Relatively little is known, however, about the sensitivity of corn at various 
growth stages. If corn were more sensitive during one stage than another, the 
salinity of the irrigation water could be regulated during the season to minimize 
salt injury during the sensitive stage. Two studies suggest that corn is most sensitive 
to salinity during the vegetative growth stage. Piruzyan (1959) observed that corn 
grown in naturally saline soils was most sensitive during emergence and seedling 
growth but became more tolerant by the flowering stage of growth. Kaddah and 
Ghowail (1964) found that corn was tolerant during germination but was sensitive 
during seedling growth. Saline irrigations that they initiated at planting reduced 
grain yield more than those initiated 21 days after planting. When applied at initial 
tasseling, safine irrigations containing 6,000 and 9,000 g/m 3 of dissolved salts had 
less effect on grain yield than water containing 3,000 g/m 3 applied beginning at 
planting (Kaddah and Ghowail 1964). 

The objectives of this greenhouse study were to determine: 1) the sensitivity of 
corn to soil salinity during germination, emergence and seedling growth stages and 
2) how rapidly and to what extent the salinity of the irrigation water can be in- 
creased during the cropping season without decreasing yield. 

Experimental Procedures 

Germination 

The method of Ayers and Hayward (1948) was used to test the effects of salinity on 
germination. Briefly, it included moistening soil with a known volume of water con- 
taining the desired amounts of salt, intermittent mixing of the soil during a two- 
week period, planting the seed in closed containers, and recording germination over 
a desired period. 

Sixteen cultivars (cv) of corn (Zea mays L.) were tested in this study including 
five from DeKalb: 'XL 74', a long-time standard cv; "XL 75', the recent replace- 
ment for 'XL 74'; 'XL 21', a standard short season cv; 'XL 35' and 'XL 16', short, 
early cvs; four from Pioneer: °3780', a standard early cv; '3541', a short stature cv; 
°3785' and °3369A'; three from Northrup-King: 'PX 20', an early doublecrop corn; 
°PX 32', a short early cv; 'PX 74', a short standard cv; three from Funk: °G 4507', a 
standard cv; 'G 4404', a tall, early cv, and "G 4141', a short stature cv; and one from 
Trojan: °TXS 113', a tall standard cv. All but Pioneer "3785' have been grown or 
were developed for the Delta. 
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A saline stock solution was made consisting of 1 M NaC1, 0.3 M CaC12, and 
0.2 MMgC12 (the N a : C a : M g  ratio is typical of saline Delta soils). Treatment 
solutions containing 68, 112, 172, 207, 270, 405, and 510 mM C1 salts were prepared 
from the stock solution by dilution with water. Organic soil from the Delta was 
oven-dried at 80 °C, weighed, and then brought to approximately field capacity 
by the addition of treatment solutions. One lot of soil was moistened with distilled 
water as a control. Soils and solutions were mixed thoroughly and allowed to 
equilibrate in sealed plastic bags for a period of two weeks. The soils were re-mixed 
several times during this period. After two weeks, samples were taken from each 
bag for the determination of moisture content and electrical conductivity of soil 
water extracted by pressure plate (EC~). 

Germination was measured in covered 9 x 9 cm germination dishes containing 
20 corn seeds buried to a depth of 1 cm in the presalinized organic soil. The 
experimental design included 16 cultivars and 8 salinities with 4 replications. Ger- 
mination dishes were kept in the dark at a constant temperature of 22 °C. Ger- 
mination counts were made daily over a period of two weeks. 

Emergence and Seedling Experiment 

Corn was grown in the greenhouse in 55-liter plastic pots filled with Rindge muck 
soil obtained from the upper one-foot depth near Terminous, California. The 
organic matter content, determined by incineration at 550 °C for 2 h, was about 
45% and the volumetric soil water content at saturation was 0.6 m3/m 3. The soil 
was coarsely screened (25 mm mesh) and packed into the pots to a bulk density of  
0.55 Mg/m 3. 

Four corn cultivars were planted in each of 4 trials. The first trial was planted 
on September 5, 1980, the second on October 9, 1980, the third on September 3, 
1981 and the fourth on October 1, 1981. Pioneer 3780 was tested in each trial as a 
benchmark cultivar; Pioneer 3906 and 3541, DeKalb XL 75 and Northrup King 
PX 20 were each tested twice; and Northrup King PX 74, Funks G4507, Golden 
Cross Bantam and Bonanza were each tested once. Bantam and Bonanza are sweet 
corn cultivars, the others are field corn cultivars. 

The experimental design of each trial consisted of six salinity treatments each 
replicated 12 times. Each replication contained four pots with a different cultivar in 
each pot. The treatments were randomized so that each of the four quadrants of the 
greenhouse contained three replications. 

Six salinity treatments were established and maintained by irrigating with the 
appropriate irrigation water (Table 1). Before planting each pot was pre-irrigated 
four times over a two-week period with its respective treatment water to safinize the 
soil profile. After planting, each pot was irrigated weekly with ten liters of the 
appropriate treatment water before the average matric potential of  all treatments 
exceeded about 50 cb at a depth of 10 cm. Soil water samples were extracted with 
suction cups from the same depth in 72 pots to monitor soil water salinity. Begin- 
ning with the second trial, nitrogen was added in the water at each irrigation at a 
rate of 10 g N / m  3 of soil. 

Eighteen seeds of one cultivar were planted 3 cm deep in each pot. Seedling 
emergence was measured daily through the first six days to determine emergence 
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Table 1. Electrical conductivity and major 
greenhouse experiments a 

E. V. Maas et al. 

constituents of the irrigation water used in the 

Electrical Conductivity 
of Irrigation Water, ECi [dS/m] 

Ion Concentrations [moles/m 3] 

Na + Ca2 + Mg~ + C1- 

0.2 1.0 0.3 0.1 1.6 
1.0 4.9 1.4 0.4 8.2 
3.0 15.9 4.6 1.4 24.1 
5.0 25.4 8.3 2.6 43.1 
7.0 36.4 11.4 3.2 61.8 
9.0 48.2 15.5 4.4 84.3 

a The saline irrigation waters were prepared by adding chloride salts of Na, Ca, and Mg to 
either demineralized water or Riverside tap water 

rate and total emergence percentage. At one-week intervals after planting for a 
period of three weeks, five plants were harvested and fresh and dry weights mea- 
sured to determine growth rate. The remaining plants (if any, depending on 
emergence) were used to measure leaf water potential, stomata1 conductance and 
photosynthesis. In trials I and II, leaf injury symptoms, if any, were determined two 
weeks after emergence and leaf samples were taken at harvest for mineral analysis. 
Samples consisted of entire plant tops from 15 seedlings and were analyzed 
according to standard chemical procedures. 

Increasing Salinity Experiment 

This experiment was conducted in the same pots used in the preceding experiment. 
The experimental design consisted of 18 treatments each replicated 4 times with 4 
pots in each replication. The treatments were randomized so that each of the 
four quadrants of the greenhouse contained one replication of every treatment. The 
six saline waters listed in Table 1 were also used in this experiment. The first six 
treatments were irrigated throughout the experiment without changing the water 
quality as is typical of a salt tolerance trial. The remaining 12 treatments were 
designed to determine the maximum salinity that the rootzone could tolerate at 
three growth stages during the season without a loss in yield. The irrigation water 
salinity in these treatments was increased by different amounts after 30 or 60 days. 
The three 30-day periods represent the vegetative, tasseling, and grain-tilling stages 
during the growing season. The soil was salinized prior to planting by leaching with 
the same treatment waters applied during the vegetative growth stage. 

Two sweet corn cultivars, Bonanza and Golden Cross Bantam, were initially 
selected for this study because either could be grown to maturity in the greenhouse 
without reaching the roof. Seed were planted in each pot on April 23, 1981. After 
three weeks Golden Cross Bantam was removed and Bonanza was thinned to two 
plants per pot because it appeared to be the most vigorous and uniform in size. 
Commercial fertilizers (18-46-0 and 6-20-20 plus 8% sulfur and 1.5% Fe and Zn) 
were banded near the seeds at planting. Micronutrients including boron, molyb- 
denum, copper, and manganese were applied in the irrigation water. Additional 
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KNO3, Fe, and Zn were applied during the growing season. Application rates in 
g /m 3 of soil for the entire growing season were 92 N, 93 P, 124 K, 18 S, 8 Fe, 8 Zn, 
0.15 B, 0.03 Mn, 0.02 Cu, and 0.01 Mo (1 g /m 3 = 1.84 lb/acre on surface area basis). 

All pots were irrigated with 15 1 of the appropriate treatment water before the 
average matric potential (for all treatments) exceeded about 50 cb at the 30 cm 
depth. Individual matric potentials ranged from 10 to 85 cb before irrigation 
because of different water consumption rates among salinity treatments. All treat- 
ments were irrigated on the same day. The number of  days between irrigations 
ranged from three to seven depending on plant size and weather conditions. Soil 
water salinity was monitored 1-3 days later by extracting soil water samples with 
suction cups that were installed 30 cm deep in 72 pots (one per replication). 
Drainage water salinity was also monitored by collecting water draining from the 
bottom of the pots during irrigations. 

The plants were sprayed with Dithane M-45 ®, 10r thene 75-S ®, and Vendex ® as 
necessary to control fungi, aphids, and mites, respectively. To insure pollination, the 
plants were hand pollinated with pollen collected from field-grown sweet corn. 

Plant height was measured 19 days after planting by measuring from the soil 
surface to the highest elevation any leaf could be stretched and 60 days after 
planting by measuring to the tip of the tassel. The plants reached maximum height 
prior to day 60 and were harvested on day 81. Fresh weights of shoot, ear, and 
grain were determined at harvest and grain was weighed after oven-drying at 
60 °C. 

Results and Discussion 

Germination 

Volumetric moisture content of salinized and equilibrated soils averaged 52_+ 1%. 
The ECsw of the nonsalinized control was 1.4 dS/m and that of the most salinized 
treatment was 31.5 dS/m. Maximum germination in nonsalinized soil occurred 
after 7 days for all cultivars and relative germination for the different salinity treat- 
ments were calculated based upon the maximum value for the control treatment. 
Germination in the control treatment after 7 days ranged from 81 to 99% for the 16 
cultivars tested. 

Analysis of variance of germination after 7 days indicated significant differences 
(a_< 0.05) for salinity, cultivar, and interactions between salinity and cultivar. 
The nonlinear, least-squares regression technique (personal communication, van 
Genuchten 1982) similar to that of Feinerman et al. (1982) was used to determine 
the slope and threshold (Table 2). Cultivars G4141, 3369A, and PX 32 were the 
most sensitive to salinity with significant reductions in germination occurring at 
mean ECsw values as low as 6.2 dS/m. On the other hand, germination of seven 
other cultivars was not affected until ECsw exceeded 15 dS/m. The most tolerant 
cultivars were 3785 and G4507 which germinated as well as the controls at an EC~w 
of nearly 20 dS/m. 

1 Mention of company names or products is for the benefit of the reader and does not 
imply endorsement, guarantee, or preferential treatment by the USDA or its agents 
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Emergence and Seedling Experiments 

In  every trial, increas ing  levels o f  soil sal ini ty  de layed  emergence  bu t  had  no  effect 
on  the f inal  emergence  percentage  up  to an  EC i of  9 d S / m .  F igure  1 shows the 
relat ive emergence  percentages  on  ei ther  the 3rd or 4th day  and  the 6th day after 
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planting in the four trials for the nine different cultivars tested. Although large dif- 
ferences in emergence with increasing salinity were apparent 3 and 4 day s after 
planting, no significant differences among cultivars or salinity treatments remained 
after 6 days when seedlings stopped emerging. At this time, the average emergence 
percentages among cultivars varied from 87% for Golden Cross Bantam to nearly 
100% for several Pioneer cultivars in Trial I. These results are consistent with the 
germination data reported in Table 2. The average ECsw in the seedling rootzone 
was only about 0.3 d S / m  higher than the EC i for these experiments. The soil water 
content at the depth of  the germinating seed in the field ( ~  3 cm) might be con- 
siderably less than in these greenhouse experiments, therefore the soil water salinity 
in the field could reach levels well above those of  the irrigation water. 

Dry matter yields for controls at 21 days for the nine cultivars are given in 
Table 3. Pioneer 3780 was grown in each trial as a benchmark cultivar. To compare 
yields among the four trials all data were expressed on a relative yield basis with 
the mean control yield for each cultivar set at 100%. The data were further 
normalized to eliminate a significant quadrant  effect in trials I and II  by computing 
the relative yields of  the NE and N W  quadrants from the mean control yields of  
those two quadrants and those of  the SE and S W  quadrants from their mean 
control yields. Analysis o f  variance for the normalized yields showed significant dif- 
ferences among salinity treatments and cultivars at the 0.1% level. The salinity x 
cultivar interaction was not significant. Salt tolerance parameters obtained by 
linear regression analysis for each cultivar are presented in Table 3. The threshold 
values were significantly different among cultivars and varied from an ECi o f -  0.67 
to about 2.2 d S / m  or an ECsw of  approximately - 0 . 3  to 2.5 dS/m.  Negative 
threshold values resulted from yield decrement curves that intersect the y-axis at 
less than 100% yield. However, because of  the variability between trials, the mean 
EC i threshold of  0.4 d S / m  (ECs~ ~ 0.7 dS/m)  is probably a reasonable estimate of  
the threshold during seedling growth of  field corn. These threshold values are well 

Table 2. Threshold ECsw and the percent decrease in germination at 7 days of 16 corn 
cultivars a 

Cultivar Threshold Slope Cultivar Threshold Slope 
[dS/m] [%/(dS/m)] [dS/m] [%/(dS/m)] 

DeKalb Northrup King 
XL75 12.7_+ 1.8 2.7_+0.3 PX 20 17.3_+ 1.0 4.6+0.5 
XL 16 12.4+2.4 2.6-+0.5 PX74 17.7-+1.0 4.8-+0.5 
XL74 14.6_+1.1 3.6_+0.3 PX32 8.2__1.3 3.3_+0.2 
XL 35 12.3_+ 1.8 3.3_+0.4 
XL 21A 15.7 _+ 2.2 5.3 _+ 1.0 Funk 

G4507 19.9 _+ 0.6 _ _ _  b 
Pioneer G4404 12.8 -+ 1.3 3.9-t- 0.4 
3541 16.1-+1.8 3.6_+0.5 G4141 6.2_+2.0 3.1_+0.3 
3780 10.8___ 1.3 3.4_+0.3 
3785 19.9_+0.5 _ _ _ b  
3369A 7.2_+ 1.2 4.4_+0.4 

Trojan 
TXS 113 17.7___ 1.3 3.5±0.4 

a Means + standard error 
b Insufficient data to estimate slope 
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b e l o w  those  r e p o r t e d  for  g r a in  p r o d u c t i o n  ( H o f f m a n  et al. 1983). T h e  s lopes  were  

n o t  s ign i f i can t ly  d i f f e ren t  a m o n g  cul t ivars .  D r y  m a t t e r  y ie lds  d e c r e a s e d  a n  a v e r a g e  

o f  4.9% p e r  d S / m  i n c r e a s e  in  saf in i ty  b e y o n d  the  t h r e s h o l d .  

C h e m i c a l  ana ly se s  i n d i c a t e d  n o  p r o n o u n c e d  d i f fe rences  in  Ca,  Mg, K or  C1 

c o n c e n t r a t i o n s  a m o n g  t he  cul t ivars ,  b u t  N a  c o n c e n t r a t i o n s  d id  differ.  D e K a l b  

X L  75 a c c u m u l a t e d  m o r e  N a  t h a n  the  a v e r a g e  w h e r e a s  P i o n e e r  3906 res t r i c t ed  N a  

u p t a k e  m u c h  m o r e  t h a n  o t h e r  cu l t iva r s  ( T a b l e  4). L ike  Na ,  C1 c o n c e n t r a t i o n s  in  t he  

Table 3. Threshold ECi and the percent decrease in relative dry matter  yields (slope) of 
3-week-old seedlings of 9 corn cultivars as a function of irrigation water sahnity 

Cultivar Trial Dry Wt. Threshold Slope r 2 
Control [dS/m] [%/(dS/m)] 
Shoots 
[g/plant] 

3780 I 0.63 0.67 - 3.42 0.72 
II 0.69 1.08 - 5.28 0.62 
III 0.82 0.28 - 5.39 0.89 
IV 0.70 1.96 - 5.21 0.60 

3906 I 0.61 1.00 - 4.12 0.84 
III 0.83 - 0.67 - 5.38 0.86 

3541 I 0.54 0.06 - 3.49 0.66 
III 0.69 0.48 - 5.45 0.74 

XL 75 I 0.56 0.58 - 3.63 0.75 
III 0.83 - 0.08 - 5.42 0.83 

PX 20 II 0.79 - 0.32 - 5.37 0.65 
IV 0.84 0.56 - 4.78 0.81 

PX 74 II 0.68 0.64 - 5.48 0.73 

G4507 II 0.76 - 0.32 - 5.93 0.76 

Bantam IV 0.56 2.19 - 5.75 0.56 

Bonanza IV 0.40 2.11 - 4.92 0.50 

Table 4. Influence of irrigation water salinity on Na concentrations in plant  tops of 21-day- 
old seedhngs of seven corn cultivars 

Salinity Na Concentrat ion [mmole/kg dried tissue] 
Treatment  Cultivars 

(ECi) Pioneer Pioneer Pioneer DeKalb  Northrup Northrup Funks Pioneer 
[dS/m] 3780 3906 3541 XL75 King PX74 King PX20 G4507 3780 

0.2 4 5 4 47 6 7 6 3 
1.0 5 4 4 37 3 7 3 3 
3.0 13 12 30 143 20 39 27 18 
5.0 24 19 64 183 45 60 50 33 
7.0 76 39 105 241 125 121 121 101 
9.0 99 62 178 318 149 171 153 I16 
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tops increased with increased salinity, but the concentrations were much higher. C1 
concentrations increased from an average of 1,170 mmol/kg for all cultivars for the 
0.2 dS/m treatment to about 1,650 mmol/kg at 9.0 dS/m. Ca increased slightly 
from 150 to 190 mmol/kg with increased salinity while Mg and K remained un- 
changed at about 185 and 1,650 mmol/kg, respectively. 

Increasing Salinity 

The effect of irrigation water salinity for the first six treatments on plant height an 
19 and 60 days after planting is shown in Fig. 2. Height was measured on both 
Bonanza and Golden Cross Bantam just before the plants were thinned to two 
Bonanza plants per pot. The effect of salinity was similar for the two cultivars but 
Bonanza appeared more vigorous and uniform in size. The plants reached their 
maximum height by 60 days and were measured to the tip of the tassels. The 
threshold E C  i for mature plant height was 4.1 dS/m and plant height decreased 
4.4% per unit increase in E C  i beyond the threshold. The effect of salinity was con- 
siderably less at 60 than 19 days. The threshold was much higher and the reduction 
in growth relative to the control treatment was less. 

Fresh ear and stover weights and dry grain yields at harvest are shown in 
Table 5. Approximately 5% of the ears were undeveloped and weighed less than 
50 g and were not included in the ear and grain yields. These unmarketable ears 
were randomly distributed among the treatments and were not correlated with 
salinity. 

Salinity significantly (a <__0.01) decreased ear, grain and stover yields for the 
first six treatments (Table 5). However, increasing irrigation water salinity during 
the latter two stages of growth did not significantly decrease yield compared with 
treatments where salinity was constant throughout the experiment. The nonlinear, 
least-squares regression technique mentioned above was used to determine the 
slope and threshold for the salt tolerance equations (Fig. 3). Fresh ear yields 
decreased 7.2% per unit increase in E C  i beyond a threshold of 5.0 dS/m. Grain 
yields decreased 9.4% per unit increase in E C  i above 4.6 dS/m. 
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Fig. 2. Influence of salinity on plant height 
after 19 and 60 days of growth 



Table 5. Fresh ear, stover and dry grain yields as influenced by different salinity treat- 
ments during vegetative, tasseling, and grain-filling stages of growth 

Treatment  Salinity 
No. treatments a 

Treatment  Means 

Fresh wt Dry wt 

Ear stover Gra in  
[g/plant] 

1 0,0,0 164 380 43.4 
2 1,1,1 154 355 39.5 
3 3,3,3 157 325 41.0 
4 5,5,5 160 326 40.1 
5 7,7,7 132 298 31.7 
6 9,9,9 114 267 24.6 
7 1,3,5 144 330 38.1 
8 1,3,9 149 313 39.5 
9 1,5,5 174 362 48.8 

10 1,5,9 159 334 43.5 
11 1,9,9 148 346 39.3 
12 3,3,5 153 323 39.6 
13 3,3,9 154 331 40.3 
14 3,5,5 165 343 42.9 
15 3,5,9 151 328 40.3 
16 3,9,9 140 307 37.5 
17 5,5,9 143 302 37.5 
18 5,9,9 133 300 35.0 

Analy~s of  Variance 

Source of Variation Level of Significance b 

Treatments 1 - 6 ** ** ** 
Treatments 2,7 - 11 NS NS NS 
Treatments 3 ,12 -  16 NS NS NS 
Treatments 4,17& 18 NS NS NS 

a The treatment designation indicates the ECi in dS /m during the vegetative, tasseling, 
and gain-f i l l ing stages, respectively 
b NS - not significant. ** - Significant at a = 0.01 
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Fig. 4. Time course of soil water salinity determined on soil suction samples (Data points are 
means of 4 replicates) 

Fig. 3. Influence of irrigation water salinity applied throughout the growing season on 
relative yields of sweet corn 
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To relate yield response to soil water salinity, the ECsw was measured periodi- 
cally throughout the season on samples obtained from soil suction cups beginning 
May 5, 1981. The time courses of  mean soil water salinities, ECsw, of the first six 
treatments are shown in Fig. 4A. The mean ECsw of the other 12 treatments where 
E C  i w a s  increased during the season are compared with a constant treatment in 
Fig. 4 B, 4 C, and 4 D. The soil water salinities of the first six treatments was within 
1 dS/m of that of  the irrigation water during the first 45 days and then gradually 
increased about 2 dS/m during the latter half of  the season as the plants extracted 
and concentrated the soil water. To obtain a time-averaged salinity, UCsw, the soil 
water salinities were integrated over the growing season. The relationship between 
ECi and E--C~w was E~w = 1.16 + 0.935 E C  i @2 = 0.99). When plotted against ~ w ,  
yield response curves show that fresh ear yields decreased 7.7% per unit increase in ~ 
beyond a threshold of 5.8 dS/m and grain yields decreased 10.1% per unit increase 
above 5.5 dS/m. It is worth noting, however, that if the plants responded primarily 
to soil water salinity during the vegetative stage of growth, as the data indicate, the 
threshold EC~ values for ear and grain yields would be about 0.9 dS/m lower, or 
about 4.9 and 4.6 dS/m, respectively. 

Conclusion 

The results of this study are in agreement with those of two previous investigations 
(Piruzyan 1959; Kaddah and Ghowail 1964) that indicate corn is most sensitive 
during the vegetative growth stage. All 16 cultivars tested in germination dishes 
were relatively tolerant of  salinity during germination. With the exception of Funk 
G4141, Pioneer 3369A, and Northrup King PX 32, all cultivars germinated well at 
soil water salinities up to 10 dS/m and seven cultivars germinated as well at 
15 dS/m as in the nonsaline soil. In separate pot experiments, emergence of nine 
corn cultivars was delayed by increasing soil salinity, but the final emergence 
percentage after 6 days was unaffected by an ECsw of 9.3 dS/m. Seedling growth, 
on the other hand, was quite sensitive to soil salinity. The threshold salinity for dry 
matter yields at 21 days after planting ranged from an ECsw o f - 0 . 3  to 2.5 dS/m 
with most below 1.0 dS/m. The reduction in growth with increasing salinity above 
the threshold was 4.9% per dS/m for all cultivars. 

The threshold salinities for ear and grain yields were much higher than for 
seedling growth. Salt tolerance response curves for Bonanza, a sweet corn cultivar, 
showed that fresh ear yields decreased 7.7% per unit increase in the average soil 
water salinity beyond a threshold of 5.8 dS/m. Grain yields decreased 10.1% per 
unit increase above 5.5 dS/m. These data indicate that the salt tolerance of sweet 
corn in the greenhouse was greater than that of  field corn grown in the field (Hoff- 
man et al. 1983). Increasing the salinity of  the irrigation water to 9 dS/m at the 
tasseling and/or  grain-filling stages did not significantly decrease ear or grain yield 
below that obtained where salinity was constant throughout the growing season. 
These data indicate that poorer quality water can be used during and after tasseling 
without reducing yields provided water o f  acceptable quality is used during 
vegetative growth. 
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