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Barley swathed within a moisture range of 51 to 31% was not significantly lower in 
protein content or germination potential, as compared with standing grain in these tests. 
However, yield reductions occurred a t  all cuttings within this range. Grain quality was 
related to the moisture content at  which the crop was swathed. Results of moisture de- 
terminations based on whole-head samples agreed closely with results obtained on a 
kernel basis. 

AHLF,Y IS  omm used in a double- B cropping sequence in California and 
muit be removed as soon a$ possible to 
facilitate early planting of the subsequent 
crop. This crop removal problem has 
stimulated interest in the effects of early 
cutting on yield and quality, and led to 
the study reported here. The studies (at  
1)avis) were on the speed at  which barley 
dries whcn harvested at  high moisture 
Irwls, and thc degree of moisture con- 
tent at hanes t  possible without sacrificing 
significant loss in yield or grain quality. 

Thc drying rate for barley swathed at 
x arious moisture levels, compared with 
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adjacent standing grain, was determined 
in 1966 by using head samples as well as 
kernel samples for moiqture determina- 
tion. Barley swathed within a moisture 
range of 51 to 3176 indicated no signifi- 
cant adberse effect on protein content c)r 
germination potential, as compared with 
standing grain. Howex er, yield reduc- 
tions occurred at all cuttings within this 
range. In general, quality of the grain was 
lowest when swathed at the highest mois- 
ture content, although the difference in 
quality of that swathed at 31% moisture 
was not significantly lower than that of 
the standing grain. 
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in the swathed grain an May 19 and 21. Drying rate is 
estimated for these days. 

ID I I  I2 13 14 I5 16 I 7  IS 19 20 21 22 I 

MAY 1966 

The average moisture loss in swathed 
barley from the earliest cuttings exceeded 
874 per day, whereas daily moisture loss 
from standing grain ox-er the same period 
a\-eraged 3.5%. 

Seed of Foundation California Mari- 
out barley was planted January 29 at 100 
Ibs per acre to minimize tillering. Swath- 
ing was hegun on May 12 at 51% mois- 
ture and subsequent cuttings were made 
at 49, 45, and 317;,. Results were com- 
pared with adjacent strips lrft to mature 
normally in the field. Four rep!ications 
were swathed at each cutting made at 
mid-morning with a 12-fwt Heston 
swather. Grain was cut at one-third the 
total height of the standing plants, and 
the size of each plot was 1/100 of an acre. 

Head samples were taken every other 
day for moisturc determination of the 
swaths and adjacent standing grain. The 
complete depth of the swaths was sampled 
in a manner that did not appreciably dis- 
turb the windrows. The barley heads were 
placed immediately in plastic bags and 
transferred to the laboratory where Sam- 
ples were prepared and fresh weights 
taken within an hour after cutting. hlois- 
turc percentage was determined 1))- own- 
drying at 13OoC to constant weight. For 
example, two days after each swathing, 
100 heads were collected at random from 
each of these windrows. Awns were 
clipped to the terminal spikelet on 30 
heads to make up one moisture sample. 
For comparison, moisture was deter- 
mined on samples of kernels taken from 
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GRAPH. 3. DAILY LOSS OF KERNEL MOISTURE FROM STANDING 
GRAIN OF CALIFORNIA MARIOUT BARLEY PLUS AVERAGE DAILY 
AIR TEMPERATURE AND WIND MOVEMENT DURING RIPENING. 
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*Calculated YOIUII. 01 ocfual moirfurer not  token on May 15. 17 or 22. 

Swathing barley on Agronomy Department test plots, U.C., Davis. 

the remaining 60 heads. Preparation of 
thesc samples included clipping the awns 
close to the seed from two rows the full 
length of each head. These seeds were 
removcd and composited, and the mois- 
ture lcvel determined concurrently with 
thc head sample. 

The two mrthods of moisture detcr- 
minations correlated closrly as shown in 
t a h l ~  1. Head and kernel moisture tech- 
nique records also agreed closely in com- 
parisons with each sample from windows. 

From this experience, the technique 
recommended for following moisture 
changes in barley grain is to clip main 
heads and tillrr heads at random and 
follow the procedure outlined for mois- 
ture analyses on whole heads. This 
method proved especially helpful when 
the grain moistnrc content was high. 

TABLE 1. KERNEL MOISTURE PERCENTAGE OF 
SWATHED BARLEY CUT AT VARIOUS STAGES OF 
MATURITY COMPARED WITH KERNEL AND HEAD 

MOISTURE CONTENT OF ADJACENT 
STANDING GRAIN 

~ 

Standing grain Swathed grain 

Head K e x  Date cut 
mais- mois- 
tvre ture 5/12 5/14 5/16 5/19 

Date Yo Oh Moisture Yo 
5/10 56.3 56.5 
5/11 54.3 53.6 
5/12 50.9 51.3 51.3 
5/13 50.1 48.7 48.6 
5/14 49.7 49.1 42.6 49.1 
5/15 . . . . . . . . . . . .  
5/16 45.3 44.7 24.8 33.4 44.7 
5/17 . . . . . . . . . . . . . . .  
5/18 34.9 35.4 11.0 15.8 20.8 
5/19 31.2 . . . . . . . . . . . .  31.2 
5/20 28.8 26.3 . . .  9.8 12.1 20.4 
5/21 20.9 20.0 . . . . . . . . . . . .  
5/22 . . . . . . . . . . . . . . . . . .  
5/23 12.4 11.6 . . . . . . . . . . . .  

Results indicate that barley swathed at  
31% moisture reached 12% only two 
days ahead of the adjacent standing 
grain (graph 1).  Similar results were 
obtained in a preliminary trial in 1965, 
when only a two-day difference was ob- 
tained between barley swathed at 38% 
moisture versus standing grain. A maxi- 
mum difference of only five days was ob- 
tained when swathed at  51% moisture, 
primarily because a few days of dry, 
north winds comhined with high tempera- 
tures produced faxorable d q i n g  condi- 
tions for the standinF grain (graph 3 ) .  

Curves indicating the change of mois- 
ture loss in swathed and standing grain 
are shown in graph 2, based on data pre- 
sented in table 1. Thev are similar. with 
curves for the swathed barley indicating 
a slightly greater rate of drying than that 
of the standing grain. 

Swathing at the higher moisture levels 
had the most effect on drying rate. This is 
readily apparent when comparing the 
change of moisture of the standing grain 
between May 12 and 16 with that swathed 
on May 12 at 51% moisture. During this 
period, moisture of the standing grain was 
reduced by 6.676 in contrast to 26.5% 
for the swathed grain-a fourfold in- 
crease. Grain swathed at 44.7% moisture 
lost 32.6% in four days, compared with 
a reduction of 22.4% for the standing 
grain. However, when swathed at 31.270, 
moisture reduction was only slightly 
greater than that for the standing grain. 
From these data it would appear that 

swathing had its greatest effect at the 
higher moisture levels, and during peri- 
ods of cool, cloudy weather when the 
moisture reduction in the standing grain 
is minimal. Therefore, during seasons of 
relatively cool weather, the benefits ob- 
tained from swathing may be greater 
than the period of two to three dajs as 
indicated in this study. High daily tem- 
peratures (as experienced from Mar 28 
through May 20) caused an increased 
rate of deqiccation in the qtanding grain. 
A moisture qampling on Mav 20 at the 
regular morning time of 10:30 indicated 
a 26.3% moisture content. whereas a 
sampling in the afternoon, five hours 
later. showed a further drop to 22.3%. 

TABLE 2. YIELD AND TEST WEIGHT OF CALIFORNIA 
MARIOUT BARLEY SWATHED AT FOUR MOISTURE 

LEVELS COMPARED WITH STANDING GRAIN 
AT DAVIS, 1966 

Yield 
Yield Duncan's multiple 

Treatment range test* 
W / A )  (5% level) 

Standing grain 4435 A 
Swathed 45% 3915 B 
Swathed 31% 3823 BC 
Swathed 51°% 3520 BC 
Swathed 49% 3390 C 

C.V. 6.89% 

Test Weight 

Weight Duncan's range multiple test 

(I bs/bu) (5% level) 

Treatment 

Standing grain 49.4 A 
Swathed 31% 48.4 B 
Swathed 45% 47.5 C 
Swathed 49% 46.9 C 
Swathed 51% 45.7 D 

C.V. 7 1.09% 
* Values fallowed by the same letter are not signifi- 

cantly different. 
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Effect on yield, quality 
All swathing treatments at the mois- 

ture levels used in this experiment re- 
sulted in reduced weights per plot, with 
yields at three general levels: standing 
grain, swathed at 31 to 45% moisture; 
and swathed at 49 to 51% (table 2) .  
Comparable results were obtained in 
1965 when swathing at 38% also caused 
considerable yield reduction. Quality, as 
measured by test weight, kernel weight, 
and kernel assortment was also adversely 
affected in direct relationship with mois- 
ture content at time of swathing (table 3 ) .  
By these measurements, barley swathcd 
at 51% moisture was significantly lower 
in quality than all other treatments. How- 
ever, cutting at this high moisture level 
had no effect on protein content for ger- 
mination of the seed, although no attempt 
was made to evaluate seedling vigor. 
Quality of the grain from the treatment 
windrowed at 31% moisture appeared to 
be equal to that from standing grain, as 
measured by kernel assortment and ker- 
nel weight. Howevcr, these criteria map 
be biased upward by the removal of the 
lighter, undeveloped kernels during the 
threshing process. Quality was somewhat 
affected with respect to these two charac- 
trristics, as indicated by the significant 
reduction in test weight. 

Data considered 
When these data are considered collec- 

tively, it is apparent that all the swathing 
treatments adversely affected yield and 
quality, and in a linear order, according 
to moisture content at time of swathing. 
Although nonsignificant reversals be- 
tween treatments occurred with respect to 
yield, measurements of sufficient precision 
to distinguish between small differences 
are difficult to obtain. However, since one 
of the yield components, kernel develop- 
ment, showed significant differences be- 
tween all treatments in one or more of the 
three measurements for quality, this dif- 
ference should be reflected in true differ- 
ences between treatments in yield. 

Measurable differences in kernel weight 
could account for 20 to 30% of the yield 
reductions obtained with certain of the 
treatments. The magnitude of this com- 
ponent may have been minimized in this 
experiment by the removal of the smaller, 
undeveloped kernels during the harvest- 
ing process. Reduction in kernel number 
between treatments, resulting from pre- 
mature cessation of kernel development of 
late flowers and late tillers would also 
contribute to lower yields. Likewise, un- 
developed spikes are difficult to thresh 
and may be expelled along with the straw. 

14 

TABLE 3. STANDING BARLEY VS. FOUR CUTTING: 
MADE AT DIFFERENT MOISTURE LEVELS, COMPARE 
O N  THE BASIS OF KERNEL WEIGHT AND ASSORTMEN 

Kernel Duncan's multiple 
weiaht ranae test* Treatment 

(gmr/100) (5% levei) 
Swathed 31% 4.72 A 
Standing grain 4.50 AB 
Swathed 45% 4.50 B 
Swathed 49% 4.31 C 
Swathed 51% 4.12 D 

C.V. z 2.07% 
Duncan's multiple 

ronge test* 
(YO over 6/64) (5% level) 

79.9 A 
78.2 A 
75.1 A 
70.2 6 
59.2 C 

Kernel assortment 

C.V. Y 4.1 1% 

* Values followed by the same letter are not signii 
cantly different. 

The measured reductions in yield re 
sulting from the various swathing treai 
ments may have been exaggerated slight1 
by experimental procedure. No adjusi 
ments were made on the harvester afte 
the threshing process was begun. Th 
initial setting was determined on borde 
plots that had been swathed at about 457 
moisture. However, physical difference 
between treatments may have resulted ii 
differential combine losses, not only o 
the undeveloped kernels but of the full 
developed kernels as well. Maximur 
salvage of all kernels might have beel 
realized through differential combin 
adjustments during threshing. Addition2 
studies are under way to more precise1 
evaluate the effects of moisture content a 
swathing time on grain yield. 

Through earlier cutting of a crop lik 
barley in the double cropping sequencf 
growers could reduce risks from shatte 
losses, broken stems, and late lodging 
especially under adverse weather condj 
tions. Furthermore, an earlier planting o 
the second crop, grain sorghum for ex 
ample, could increase the yield potentiz 
-and possible net income per acre. 
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LIGHT TRAPS AND M O T H  IDENTIFICATION 
-An Aid for Detecting Insect Outbreaks. 
Leaflet 197. Valuable aid in fixing time 
of appearance and seasonal abundance 
of important insect pests. Plan included 
as guide to purchase or construction of 
light traps. Color plates of seven major 
pest species are included to help in iden- 
tification-plus one of the false corn ear- 
worm because it commonly appears in 
light trap collections and may be con- 
fused with the corn earworm. 

IRRIGATED PASTURES IN CALIFORNIA. Cir. 
545. Gives factors that must continually 
be weighed by management for profitable 
operation of irrigated pastures: soil con- 
dition and water availability; pasture 
versus higher-value crops ; problems con- 
nected with growing plants from widely 
differing families (grasses and legumes). 
Land preparation, irrigation, fertiliza- 
tion, controlled grazing, plant-animal re- 
lationships, weed control, crop rotation, 
and miscellaneous management practices 
are all treated. 

RICE FERTILIZATION. Leaflet 96 (revised). 
Gives general recommendations for use 
of nutrients necessary to the rice plant, 
with special emphasis on nitrogen and 
phosphorus, the two most often needed 
on California rice soils. Potassium and 
iron are also discussed, in connection 
with special soil types. 

DRAINAGE OF IRRIGATED LAND. Cir. 5M 
(revised). Drainage systems are often 
complicated and expensive, but when 
properly installed they can be made to 
pay off in better crops, soil conservation, 
improved health conditions, and greater 
convenience for the farm operator. This 
circular helps to answer many questions 
arising before and during installation of 
a drainage system. 

FERS IN SOUTHERN CALIFORNIA. Bul. 834. 
A guide for the person who is not trained 
as an entomologist to help in identifica- 
tion of the sucking, leaf-consuming, and 
boring insects of conifers in southern 
California. Many photographs of insects 
and of their damage. Section on control 
methods. 
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