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SUMMARY AND CONCLUSIONS

Seven Top turnip greens were grown as spring and fall crops at one site within
the 1948-51 period and at a second site the last 3 years. Data on the contents of
dry matter, ascorbic acid, thiamine, riboflavin, carotene, calcium, iron and fiber have
been examined with respect to individual crops considered by years, seasons, sites and
plantings, on the basis of 100 grams of fresh leaf-blade tissue and on the total weight
of constituents per plant. The contents of nutrients in these raw greens have been
compared with the National Research Council (NRC) recommended allowances.

For each of the eight constituents per 100 grams, similarity among the means for
the different years is much more conspicuous than are differences. Statistically sig-
nificant differences were found most often, but not always, between years within sea-
son. Significant differences between seasons within years were fewer, were not con-
sistently in favor of either season, and the differences for the most part were too small
to be of practical importance. Not one significant difference between seasons was found
for all years together in spring and fall. Considering all years together, there were no
significant differences between means for any constituent in greens from the two sites.

Trends through the individual harvest periods, in most cases, showed little vari-
ation in content per 100 grams of fresh greens. For only one of the eight constitu-
ents, fiber, was the whole harvest period trend consistently in the same direction. These
trends are in contrast to the within-season rise and fall of some crops which may suggest
short-time effects.

As between additional plantings made at successive 2-week intervals, among sam-
ples harvested on the same days, there were very few significant differences in the two-
planting or the three-planting comparisons. Absolute differences are of unimportant
magnitude. '

Weight of each of the eight constituents per plant is highly correlated with time, all
the correlation coefficients being significant beyond the 1 percent level in both spring
and fall in greens from site 1, plantings 1 and 2. A high correlation between content of
dry matter and each of the other seven constituents of the plant is indicated, regard-
less of the actual accumulation of dry matter over the harvest period. That is, if con-
ditions promote growth, the several constituents of dry matter are built up in char-
acteristic proportions.

Comparison of mean content of each of six nutrients in the raw fresh gree
with NRC recommended allowance shows that these greens were an excellent sour
In 100 grams of greens the nutrients were present in the following proportions of the
allowances: ascorbic acid nearly 2 times; carotene, 134 times; calcium, nearly %
riboflavin and iron, each % ; thiamine above 1/10. Even the low content over all
years showed these greens to be a valuable source of at least five nutrients. Turnip
greens are well worth eating any time in the harvest period, in any season of any
year. From a practical standpoint, the variations in the nutritional value of turnip
greens are unimportant. However, in controlled dietary studies, each lot of the gree
used should be analyzed.
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PROCEDURE

‘Growing and Harvesting
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vas applied at the rate of 1,000 pounds
in bands 3 to 4 inches from the row
i 2 inches below the level of the planted
o station’s customary methods for pre-
le soil, cultivation and weeding were

ly, professor, Department of Home Economics,
ssor, Department of Biochemistry and Nutri-
. Agricultural Experiment Station; director,
yuck Experiment Station, formerly professor,
t of Horticulture, Texas Agricultural Experi-
on; and state chemist, Texas Agricultural
t Station; and technician, Department of Home
Texas Agricultural Experiment Station.

Harvest Period Trends in the Composition
of Turnip Greens Grown in Texas

JESSIE WHITACRE, L. R. RICHARDSON, W. H. BRITTINGHAM
J. F. FUDGE and ETHEL T. GRIMES*

Field samples, consisting of horticultural dup-
licates, were taken for chemical analyses twice
each week (Tuesdays and Thursdays) over
harvest periods of 36 to 40 days at site 1, plant-
ing 1, and weekly at site 2 from 22 to 29 days.
The plants were taken from the plot at 8:00
a.m. by cutting enough of the crown to hold the
leaves together, and the plants in each duplicate
were wrapped in moisture-vapor proof cellophane
for transporting to the laboratory. Site 1 was
approximately 2 miles, and site 2 about 5 miles
from the laboratory.

Preparation in the Laboratory

In the laboratory, the leaves were cut off
about 2 inches above the crown. Washing was
done by holding three to five leaves loosely in
each hand and moving them up and down sev-
eral times in an aluminum or granite pan with
tapwater running continuously into the container.
The leaves were then rinsed in a similar manner
in a second container filled with tapwater, and
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afterward, similarly rinsed twice in distilled
water. Fresh water was used for each horti-
cultural duplicate. Visible surface water was
removed either by wiping each leaf with cheese-
cloth or by draining the leaves laid singly on a
shelf of cheesecloth under a gentle breeze from
an electric fan. Each leaf was then deribbed
by use of a sharp safety razor blade. Three or
four leaves were then stacked together and diced
with a very sharp knife into pieces approximate-
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Figure 1. Dry matter, fiber, calcium.and iron in tur-
nip greens at successive harvests in spring and fall for
different years.
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TABLE 1. SOURCE OF SAMPLES FOR CHI
ANALYSIS

Number of harvests per pl

Site 1 Site
Year Planting sg:;;g gﬁg SE:;;g

For content of constitut
in fresh leaf blades

1948 1 12 12
2 4 6
1949 1 12 12 6
2 9 14
3 5
1950 i 12 12 4
2 10 10
3 8 5
1951 1 11 10 5
2 8
3 4
For average weight
of constituents per pl
1950 1 9 10 4
2 8 8
3 7 5
1951 1 10 9 5
2 8
3 4

ly one-half inch square. The entire lot o
material was thoroughly mixed and di
subsamples were drawn from the diced
for chemical analysis.

Methods of Chemical Analyse

All chemical analyses were made in
cate by accepted methods agreed upon
workers in the regional study. The Tex:
tion determined dry matter, ascorbic aci
mine, riboflavin and carotene in the
samples and crude fiber in dried material.
samples were sent to other cooperating
for determination of calcium and iron
results of these analyses constitute the
the 100-gram basis.

The weight of each constituent per pl
determined as follows. After separating |
blades from the midribs, the total dry m:
the leaf blades was calculated from the
of moisture and the weight of the leaf
The dry weight of the plant was equal
dry weight of the midribs plus the ca
dry weight of the leaf blades. Constitu
the leaf blades were calculated from the
of the constituent per 100 grams of dry
and the total dry weight of the leaf blads

In order to calculate the weight of a
tuent per plant, it was assumed that the
of the constituent in the midribs was fi
as that in the leaf blades. Although it w
ized that this procedure did not give the :
amount of the constituent per plant,
centage error would be essentially the s




rement increase in weight of the plant.
a previous side study (13) had shown
ribs, including petiole, constituted a re-
' constant proportion of the fresh
if whole leaves of turnip greens within
lanting and variety over an entire harv-
d. Therefore, for comparative purposes
s per plant should be valid.

natter was determined on 10 grams of
terial by drying to constant weight in a
raft electric oven at 65° C, or in a
oven. Analysis for fiber was made on 1-
ied samples. In these determinations,
methods (1) were employed.

Morell method (5), as modified by
Kanapaux, Wade, Grimball and Foster
nsed to determine ascorbic acid in 10-
samples,

letermination of carotene, a 5-gram
s analyzed by the method of Moore and

rocedure followed in the extraction of
and riboflavin and the determination of
was an adaptation of the method of
d Straub (2). Riboflavin was deter-
a modification (8) of the method of
et al. (7). A sample of 10 or 15 grams

m was determined by adaptations of
croprocedures, which were developed
analysis of small samples of plant
A 200-milligram sample was used.

was determined by the ortho-phenan-
nethod of Saywell and Cunningham (10)
ed by Sheets and Ward (11). Duplicate
if 150 milligrams were analyzed, and a
ple was analyzed on each day of analy-

fical treatment of the data includes cal-
of mean values with standard errors,
deviation and coefficients of variability,
e appropriate, analysis of variance and
1 of coefficients of correlation and of

LTS AND DISCUSSION

nit of measure of content of each con-
s that adopted by the workers in the
tudy. Likewise, the number of decimal
e for ascorbic acid, thiamine, riboflavin
m; two for dry matter, carotene, iron
e the ones adopted as standard.

‘w er 100 Grams of Fresh Greens

t Successive Harvests

pount of each constituent at successive
n each season for seven of the eight
reens at site 1, planting 1, is shown by
in Figure 1 and Figure 2. The fall

crop in 1948 was omitted from these graphs be-
cause the seed were planted later than usual and
the harvest period extended from February 2
through March 30, whereas the other three fall
crops were harvested between October 9 and
December 6. The values for the 1948 fall crop
are included in the tabulated data.
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flavin in turnip greens at successive harvests in spring
and fall for different years.
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TABLE 2.

COEFFICIENTS OF REGRESSION (b) FOR EACH CONSTITUENT OF TURNIP GREENS WIT

AS THE INDEPENDENT VARIABLE, SITE 1, PLANTING 1

: 1948* 1949° 1950 1
Co0m: et
uen b b b
—————————————— Spring — — — — — — — — — —

°F e t — = = -

Dry matter gm 1S Rt 002 .04 .05

Ascorbic acid mg 2.82%% % | .8 3

Thiamine meg 5.6 4 b 2

Riboflavin mcg 4.1 o .6

Carotene mg .01 02* 03**

Calcium mg 4.7** A 2.0 9

Iron mg .03* 06%* py li Biad 02%

Fiber gm 03> DL%* .004 01*

——————————————— Fal —— — — —(— — — — — =

+ =¥ - - + == 1

Dry matter gm 004 o kg .08 .04

Ascorbic acid mg Z1* 2.6%* 1.4** .6

Thiamine meg .01 2.9** 2.6%* 1.8%

Riboflavin mecg 1.9 1.8%* 1.8 14

Carotene mg .001 L04%* 03t 06

Calcium mg 1:1 5.9%* 2.1

Iron mg 03** .002 L4* .01

Fiber em .005* O1** .005 .005*

'Twelve harvests within 39 or 40 days, spring; within 38 or 39 days, fall.
*Eleven harvests within 36 days, spring; 10 harvests within 36 days, fall.
"** means statistically significant at or beyond the 1 percent level;

* at the 5 percent level.

TABLE 3. COEFFICIENTS OF REGRESSION (b) FOR
EACH CONSTITUENT OF TURNIP GREENS WITH
TIME AS THE INDEPENDENT VARIABLE, SITE 2

In these graphs the unit on the vertic
is the standard deviation of the constituent
Thus, it can be seen that the variability ¢

Consti-__ . 1949 1950° 1951° harvest periods, for the most part, was
tuent Uni b b b The consistency in nutrient content ame
- years was much more pronounced than f
Spring ferences. This consistency was more evi
Fom + - +- —= the fall crops than in the spring crops. T
DI‘Ytt - = 43 crop was the most variable and amounts
Z‘a e;_ BT s . of the constituents appeared to have ¢
RCOFDIC trends with age. Dry matter, ascorbic ac
acid mg 2.0 1.8 .8 ) 5 2 2 6
Thia- mine, calcium, iron and fiber increas
mine meg .9 8 6 riboflavin decreased but carotene did not
Ribo- throughout the harvest period. :
ga"“‘ meg 5 1 21 The graphs show that in each year, the
te":]r:' s 8.17 o1 003 at several harvests was practically the s
: every constituent. Increases or decreases
Calcium mg 5.4 2.6 1.8 & 3 ¢
. tent did not occur consistently at any pz
Iron mg .13 .02 .06 b
: . o date for the different years. These she
Fiber gm .02 .01 .01 ) ;
variations may suggest the effect of som
Fall time environmental influence, but no atter
Dry b = g;z — + Tha made to identify this factor.
tter gm .09 ; . ¥
2; o':'bli cg Trends Through Successive Harvests
acid mg 1.6 2.4 1.0 To determine as precisely as possible t
Thia- harvest period trends, the coefficients of
mine mcg .8 11 Lo tion and of regression were calculated for
g‘;’&n e T . . the eight constituents in the greens f
phiid g L i : year, from site 1, planting 1 and from site
ey’ mgp 03 01 08 time as the independent variable. Of the
Gl T 6.3 47 relation coefficients for the two sites f
Iron ~ mg 15 07* 06 each season, only 17 for the spring er
Fiber gm 01 02 0004 Significant, and 24 for fall Crops. In fal

11 of the 24 significant values are in ;f

'Six harvests within 29 days, spring; 5 harvests within 36

days, fall.

“Four harvests within 22 days, spring and in fall.
‘Five harvests within 29 days, spring and in fall.

6

grown in 1949. The predominance of ver
coefficients of regression is shown in 1
and 3. Even for the significant cases, fl




ions per 100 grams of fresh greens
n coefficient times number of days in
eriod) are, except for some of the cal-
iron values, less than the respective cor-
y means for all springs and all falls.
fiber is the only one of the eight con-
with the same sign (+) for the correla-

tion coefficient in all seven crops, and regression
coefficients for fiber are exceedingly small.

The graphs in Figure 3 illustrate the overall
harvest period trend. Of the 16 regression lines,
10 approach being horizontal. The divergence of
short-time and long-time effects presents a chal-
lenge for explanation.
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TABLE 4. MEAN CONTENT OF EACH OF EIGHT
CONSTITUENTS IN TURNIP GREENS GROWN IN
SPRING AND FALL IN 4 YEARS, SITE 1, PLANTING 1

TABLE 5. MEAN CONTENT OF EIGHT CON
ENTS IN TURNIP GREENS GROWN IN SPRIN
FALL IN 3 YEARS, SITE 1, PLANTING 2.

; Means Spring Consti Means
Consti- : 5 onsti- z
Unit Y Unit Year
tuent o Spring  Fall rr;_;nlxlls iy Spring Fall
+ v Dry 1948 1484 1271
Dry 1948 20.03 12.08 7.95** . 5
matter gm 1949 16.03 12.91 3.12*%* matter gm 1949 15.38 11.75
1950 12.03 12.68 0.65 1950 10.02 11.97
1951  10.89  10.65 0.24 All 12.96 12.02
L T - Ascorbic 1948 1566  180.0
Ascorbic 1948  209.0  147.1 61.9* aci mg 1949 165.2 156.1 9.1
acid mg 1949 1728  177.6 4.8 1950 1153 126.4
1950 131.8 143.6 11.8 All 142.0 151.0
1951 1199  108.8 11.1 Thia- 1948  266.5 204.7 61.8%
All 161.0  145.8 15.2 mine meg 1949  219.9 185.5 34.4*%
. 1950 133.4 189.8 i
Thia- 1948 390.1 203.4 186.7**
mine meg 1949 2134  200.7 3.7 Al 1891 1908
1950 1435  194.2 50.7** Ribo- 1948  693.2 3455  347.7%%
1951 182.3 166.3 16.0 flavin mecg 1949 407.1 354.2 52.9%4
All 230.4 194.6 35.8 1950 288.1 384.4
Ribo- 1948 680.1 3662  313.9** AL 3915 3688
flavin mcg 1949 398.1 359.3 39.0 Caro- 1948 7.18 6.71 0.47
1950 290.0 366.9 76.9** tene mg 1949 6.64 6.73
1951 328.2 332.3 4.1 1950 5.05 6.72
All 421.2 357.2 64.0 All 6.04 6.72 |
Carotene mg 1948 7.90 6.70 1.20** Calcium mg 1948 388.8 350.2 38.6
1949 6.37 6.75 0.38 1949 444 .4 319.4 125.0*
19@0 4.87 6.51 1.64%> 1950 305.6 359.6
1951 5:31 5.92 0.61* All 374.4 339.0 354
All 6.13 6.49 0.36
- Iron mg 1948 3.66 2.97
Calcium mg 1948 323.6 348.6 2.50 1949 3.85 2.43
1949 447.2 337.0 110.2** 1950 2.55 2.05
1950 398.6 393.6 5.0 All 3.25 2.41
1951 351.8 347.0 4.8 : =
All 381.0 357.0 24.0 Fiber gm 1948 1.14 1.01 0.13
1949 1.16 .94 0.22
Iron mg 1948 4.81 2.93 1.88%* 1950 .82 .89 -
1949 3.86 2.50 1.562%* All 1.01 .94
1950 3.07 2.23 0.84%*
1951 1.99 2.714 0.75*
All 3.50 2.60 0.90 the fall there were only 5 significant diff
Fiber gm 1948 1.60 0.92 0.68%* out of the 24 comparisons. Ascorbic a
1949 1.20 1.07 0.13 counted for 3 of these. The number of sig
ggg g-g‘é g-gg > 0.01 differences between years at site 2 wai
Al 116 0.94 0.22 nearly equal in the two seasons—13 for

Comparison of Years Within Season

A comparison of the means for years and for
seasons was made by variance analysis for each
constituent using separate data for site 1, plant-
ings 1 and 2, and for site 2. The test for signific-
ance of difference of mean content for each year,
versus each other year within spring, and within
fall, bears out the impression given by the
graphs (Figures 1 and 2) that variability of fall
crops was less than for spring crops. Of the 48
comparisons between years for site 1, planting
1, 40 differences in spring crops were highly
significant, while in the fall only 16 out of 48
differences were significant. Of the non-signifi-
cant differences in spring, 6 were between 1950
and 1951 means. In planting 2, out of the 24
possible comparisons between means for years, 19
were significant. Of the 19, 8 were between 1948
and 1950, and 8 between 1949 and 1950; while in

and 11 for fall, out of 24. Of the 13 diff
in spring, 7 were between 1949 and 1950, {l

TABLE 6. MEAN CONTENT OF EIGHT CO}
ENTS IN TURNIP GREENS GROWN IN SPRI
FALL, 1950, SITE 1, PLANTING 3

s Means

Ct(:::’snt:- oy Spring Fall
Dry matter gm 9.20 11.74
Ascorbic acid mg 105.6 114.7
Thiamine mcg 126.0 179.2
Riboflavin meg 315.9 423.9
Carotene mg 5.14 6.01
Calcium mg 236.2 351.4
Iron mg 2.41 2.48
Fiber gm 74 .84




3 YEARS, SITE 2

|
. MEAN CONTENT OF EIGHT CONSTITU-
TURNIP GREENS GROWN IN SPRING AND

1 I Means Spring
mit Year = minus
f Spring Fall fall
| —+ —_
1949 14.38 10.49 3.89%*
1950 9.12 14.07 4.95%*
19‘51 10.96 10.60 .36
A[l 11.84 11.55 .29
1949 181.0 138.5 42.5%*
1350 102.6 142.2 39.6*
1951 126.0 98.2 27.8
All 142.8 125.2 17.6
1949 198.4 141.1 BT.3%*
1950 114.5 187.3 72.8%*
1951 166.5 143.3 23.2%*
All 165.4 155.1 10.3
1949 363.5 295.0 68.5**
1950 290.8 444.5 153.7**
1951 341.7 311.6 30.1
All 336.9 343.7 6.8
1949 6.35 5.73 .62
1950 4.73 5.93 1.20*
1951 6.02 5.43 59
All 5.81 5.68 13
1949 488.2 3374 150.8%*
1950 308.0 505.0 197.0%*
1951 349.6 419.8 70.2
B All 394.0 414.8 20.8
1949 2.95 4.22 1.27
1950 4.00 2.33 1.67
1951 2.62 5.49 2.87**
All 3.16 4.14 .98
1949 1.11 .85 2Z6**
1950 74 .94 .20
ol .. .87 79 .08
All 93 .86 .07

years conspicuous for significant dif-
for planting 2, site 1. The absolute
' these differences for years within sea-

sons are small for the greater number of them in
comparison with the mean of the respective con-
stituents.

Comparison of Seasons

Comparisons between the means of spring and
of fall of each year with each other year, and of
all springs with all falls, were made by variance
analyses for each constituent. The results are
shown in Tables 4, 5, 6 and 7, respectively, for
plantings 1, 2 and 3 site 1, and at site 2. The dif-
ferences were usually small, were not consistently
in favor of the same season for any constituent,
and the significant values were irregularly dis-
tributed among the differences. In no case is
the difference between all springs and all falls
statistically significant.

Comparison of Sites

To compare the means of each constituent in
greens grown at the two sites, data for greens of
the same age (days from planting) were used in
the variance analyses and the three years, 1949,
1950 and 1951 were combined. Twelve harvests
at each site, four in each year, supplied the data
for these analyses. The data in Table 8 show that
there are no significant differences between the
means of any of the eight constituents in the
greens grown in the spring. For greens grown in
the fall, thiamine, carotene and iron were the only
constituents for which the differences were signi-
ficant.

Comparison of Plantings

Using all the data for each planting in vari-
ance analyses, more significant differences be-
tween means were found for spring values (16
out of 32) than for fall values (2 out of 24). Dry
matter, ascorbic acid, calcium and fiber were
the constituents which most frequently showed
significant differences in the two seasons. How-
ever, inclusion of a third planting did not increase,
but actually slightly decreased (11 out of 24 ver-
sus 5 out of 8), the number of significant dif-
ferences over those found for two plantings.

MEAN CONTENT OF EIGHT CONSTITUENTS IN TURNIP GREENS OF THE SAME AGE, GROWN AT
S IN SPRING AND FALL, IN 3 YEARS,' SITE 1, PLANTING 1 AND SITE 2

Spring Fall
Unit Means Site 1 Means Site 1
minus minus
Site 1 Site 2 site 2 Site 1 Site 2 site 2
-+ == G R
gm 12.69 11.83 .86 12,12 11.48 .64
mg 143.2 141.6 1.6 140.9 120.8 20.1
meg 17%.2 162.7 14.5 199.9 153.6 46.3**
meg 348.0 331.3 16.7 353.9 346.1 7.8
mg 5.65 5.68 .03 6.53 5.65 88**
mg 380.4 388.3 7.9 363.0 420.5 57.5
mg 2.48 3.36 .88 2.53 3.95 1.42*
gm .96 .93 .03 92 .84 .08

or 1949-51 at each site, each season, were combined for statistical analysis.



Indication of short-time variations having
been found, a comparison of plantings using only
harvests of the same date seemed the best pro-
cedure for further variance analyses of plantings.
Differences of means for each constituent in each
crop are shown in Table 9 for two plantings and
in Table 10 for three plantings. With two plant-
ings having a total of 10 significant differences
out of 32 comparisons, the means of 1949 are
significantly different for each constituent except
riboflavin.

With three plantings, 9 of the 15 significant
differences of means (out of 24) in the spring
crops are for dry matter, calcium and fiber. In
the fall, only ascorbic acid differed significantly
for different plantings. Ten differences out of

TABLE 9. MEAN CONTENT OF EIGHT CONSTITUENTS IN TURNIP GREENS HARVESTED ON THE

DAYS FROM EACH OF TWO PLANTINGS

24 were significant. Whether for two pla
or three, differences of means are, for th
part, too small to be of practical importance

To illustrate the close agreement among
ings, the harvests on the same days in 19
presented graphically in Figures 4 and 5.
vear was the only one in which there were
plantings in both seasons.

Values by Weight per Plant

In sharp contrast to the small effects o
on the content of the constituent per 100
of fresh greens is the relationship betwe
cumulation of the constituent and plant g
This is shown by the coefficients of corre

Spring Fall
Year Means/100 gm Planting 1 Means/100 gm Plantin;
minus minu
Planting 1  Planting 2 planting 2 Planting 1 Planting 2 plantin;
———————————————— Dry matter, gm — — — — — — — — — — — —
=t — =I5
1948 24.78 14.82 9.96%* 11.97 12.72
1949 16.08 15.38 70%* 14.41 11.56 2.85**
1950 11.94 10.03 1.91% 12.82 11.44 1.38
1951 10.71 9.62 1.09
———————————————— Ascorbic acid, mg —— — — — — — — — — — — —
1948 245.7 156.6 89.1* 171.1 180.0
1949 173.0 165.2 7.8 198.0 152.4 45.6**
1950 130.2 115.3 14.9 148.4 120.7 27.7%
1951 122.7 114.2 8.5
———————————————— Thiamine, m¢g — — — — —— — — — — — —
1948 477.3 241.5 235.8* 205.6 204.7 3
1949 217.5 219.9 2.4 238.5 188.4 50.1%%
1950 1414 132.9 8.5 240.6 181.8 22.8
1951 188.7 174.6 14.1
———————————————— Riboflavin, meg — — — — — — — — — — — —
1948 628.3 693.2 64.9 345.3 345.5
1949 390.7 407.1 16.4 375.0 366.5 8.5
1950 288.0 288.1 ol 367.7 376.4
1951 319.1 344.6 25.5
———————————————— Carotene, mg — — — — — — — — — — — —
1948 7.80 7.18 62 6.76 6.71 .05
1949 6.32 6.64 .32 7.14 6.71 A3*
1950 4.79 5.05 .26 6.65 6.45 .20
1951 5.29 5.63 34
———————————————— Calcium, mg — — — — — — — — — — — —
1948 405.8 388.8 17.0 350.1 350.1 0.0
1949 461.2 4445 16.7 389.8 315.7 74.1%
1950 403.1 305.6 97.5%* 392.7 354.4 38.3
1951 351.2 287.6 63.6*
—————————————————— Iro;, mg — — — — — — — — — — — — —
1948 5.49 3.66 1.83%* 2:51 2.97
1949 4.15 3.85 .30 2.46 1.97 4958
1950 3.30 2.55 75 2.32 1.94 .38
1951 1.96 1.63 30
————————————————— Fiber,gm — — — — — — — — — — — — —
1948 2.02 1.14 88** .96 1.01
1949 1.23 1.16 .07 1.16 .88 .28%%
1950 94 .82 12 95 .85 .10
1951 .88 77 S 1F*
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FROM EACH OF THREE PLANTINGS

MEAN CONTENT OF EACH OF EIGHT CONSTITUENTS IN TURNIP GREENS HARVESTED ON THE

Uit Mean of planting Difference
- 2 3 1 minus 2 1 minus 3 2 minus 3
——————————— Spring, 1949-51, combined — — — — — — — — — — — — —
7 . + = + =
{ gm 12.89 11.47 10.37 1.42* 2.52%" 1.10%*
d mg 137.2 130.0 118.4 7.2 1.88* 11.6
- mecg 10 e d 170.4 160.5 1.3 11.2 9.9
meg 313.1 324.2 344.3 11.1 31.2** 20.1*
mg 5.08 5.47 5.57 .39% A9%% .10
mg 400.8 343.2 286.4 57.6** 114.4%* 56.8**
mg 3.64 3.02 2.51 .62 1.13%* 51
gm 1.05 94 .82 J11%* 23 A 2**
______________ Fop | R0 R R - JURS B % T G 55 Sy
i+ = + - + -
e gm 14.55 13.60 11.62 95 2.93* 1.98
cid mg 171.8 141.8 113.5 30.0* 58.3%% 28.3*%
meg 233.5 220.2 176.8 13.3 56.7* 43.4%
meg 412.6 419.0 424.9 6.4 12.3 5.9
mg 7.11 7.00 5.75 A1 1.36*% 1:25%*
mg 447.0 404.8 352.6 42.2 94.4* 52.2
mg 2.90 2.42 2.46 48* 44 .04
gm 1.06 1.04 .82 .02 24 22

egression recorded in Tables 11 and 12
'1951 respectively. These are the only
; hlch such data are available.

| analyses of weight per plant with time
ndependent variable, correlations are
Correlation coefficients for spring crops
lantings 1 and 2, for both years, are
i beyond the 1 percent level of proba-

s———s  PLANTING |
oo PLANTING 2
x=—=x PLANTING 3

S doys.
L l_l_l__.L_‘
T FALL HARVEST DATE

6
MAY ocT. NOV.

4, Amount of dry matter, fiber, iron and cal-
nip greens from plantings made at successive
rvals in the spring and fall crops of 1950.
mber on the curves for calcium represents
the plants when that sample was taken for
jamples of the same material were analyzed
r constituents.

bility. Correlation coefficients for spring values
for site 1 planting 3 and site 2 are of comparable
magnitude with those for plantings 1 and 2. Of
the 32 coefficients, 14 are significant beyond the
1 percent level, 11 at 5 percent and the remaining
ones have too few harvests to be rated for signi-

ficance. The correlation coefficients for fall
By PLANTING |
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Figure 5. Amount of ascorbic acid, carotene, thia-
mine and riboflavin in turnip greens from plantings made
at successive 2-week intervals in the spring and fall crops
of 1950.

The number on the curves for riboflavin represents
the age of the plants when that sample was taken for
analyses. Samples of this same material were analyzed
for the other constituents.
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TABLE 11.

COEFFICIENTS OF CORRELATION (r) AND OF REGRESSION (b) FOR THE WEIGHT OF

CONSTITUENT PER PLANT WITH TIME AS THE INDEPENDENT VARIABLE, 1950

Coeffi- Dry Ascorbic

Ribo-

Season chens saties achd Thiamine - pist Carotene Calcium Iron
—————————————— Site 1, planting 1 — — — — — — — — — — —
Spring P 92ge= P ks 93T 944** .940%* .938%* :911%%
b 43 4.7 5.0 11.6 19 15.1 13
Fall x 969** D5/ 970** 968** 970** 961** 948**
b =57 7.1 9.9 14.8 A3 175 .10
—————————————— Site 1, planting 2 — — — — — — — — — — —
Spring ro 98I 965%* 969%* 965%* 976+ 974+ STTR
b .70 8.4 9.2 15.6 +3D 21.2 .18
Fall - L9871 * 980** 971%* 981** 81 **> 992** D72
b .60 6.0 9.0 17.3 .29 174 % |
—————————————— Site 1, planting 3 — — — — — — — — — — —
Spring ¥ .940%* L942%* 931 ** .890** 1104 bk BET** O17%%
b 45 5.4 74 15.3 .23 13.7 .10
Fall r .679 459 .788 .695 .815 .499 756
b .05 4 .8 1.5 .04 1.1 .01
———————————————— Site2 — — — — — — — ——— — — —
Spring r .946 .948 .985* 978* 973* 938 .899
b .99 12.2 11.2 24.9 43 33.2 .04
Fall = .986* 943 930 914 918 .9995** 955*
b 21 2.3 2.4 5.0 .06 6.9 .05 /

crops, plantings 1 and 2, are all significant beyond
the 1 percent level. Fall crops in planting 3, and
at site 2, also show high correlation coefficients
(with four exceptions: .679, .695, .499, .459). Sig-
nificance in a number of instances cannot be
demonstrated on account of too few harvests in
the analyses.

To illustrate the close relationship between
accumulation of each of the eight constituents and
time, regression lines for planting 2, site 1, spring
and fall, and site 2 for spring 1950, are shown,
respectively, in Figures 6, 7 and 8. In these
graphs, the length of the vertical axis was fixed
to accommodate the dry matter (two grams per
inch). Such a unit was derived for each other
constituent, shown on the graphs, as would most

nearly make the accumulation of that const
fit the vertical axis used for dry matter.

The parallelism of the lines for the
constituents in each figure is remarkable. '
close correlation between dry matter and e
the other constituents is indicated. This
regardless of the extent of plant growth,
shown by the following observations.
spring of 1951, at site 1, planting 1, with
ranging in age from 50 to 82 days from pl
the amount of dry matter per plant rose
2.78 grams to 16.56; at site 2, age from 5
days, dry matter increased from 2.82 f«
grams. The correlation coefficients (eac
stituent in relation to time), at site 1, ra
958 to .987; and at site 2, from .948 to .9

AND OF REGRESSION (b) FOR THE WEIGHT OF

TABLE 12. COEFFICIENTS OF CORRELATION (r)
CONSTITUENT PER PLANT WITH TIME AS THE INDEPENDENT VARIABLE, 1951
Season Ccoiglfti- mlzll:-tyer AS:&I;ibic Thiamine g;g?;l Carotene Calcium Iron
_ - - - - - — — — Sitel, planting1 — — — — — — —
Spring r 974+ .984%* 962%* 9T0>* .986%* 958%* .969**
b 40 4.3 7.2 8.4 .16 12:2 .08
Fall r O71%* 96T** .963%* 965** 940%* 962** ST
b 27 2.9 5 | 9.1 .18 6.7 .06
- - - - - —= — — — Site 1, planting 2 — — — — — — —
Spring r 954** 952** .960%* .988** .969** 947** 961**
b 57 5.7 10.3 16.6 32 19.0 .10
- = - = = —= — — — Site 1, planting 3 — — — — — — =
Spring r .988* 979 975* .983* 981* 973 :
b .67 6.2 12.8 22.0 .39 21.7 2
—_— —- - - - - - - — — f§ite2 - - - = = —-= = — =
Spring r .968%* 948 oy e 963** 960** Q720 .982%
b .62 6.6 9.4 17.0 32 20.4 23
Fall r .840 .870 .833 .896* 921* 794 .606
b il 2.2 3.0 5.9 Jd4 4.9 .03

'‘Data not available.
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SITE | PLANTING 2 SPRING 1950

e as the independent variable.

y of 1951, ages ranging from 43 to 75
ite 1, and 46 to 74 days at site 2, dry
eens at site 1 rose from 2. 42 to 11.31
ite 2, from 3.02 to 8.83 grams. Cor-
ficients at site 1 range from .940 to
gite 2, from .833 to .921 for six con-
For calcium and iron they are .794 and
sctively. Evidently, growing conditions

HARVEST INTERVAL — DAYS

Accumulation of constituents in turnip greens over a 27-day spring harvest period indicated by regression

in the fall of 1951 were not as favorable as in
spring, yet the correlations of constituents with
time are of similar magnitude as in other crops.
That is, if conditions promote growth, the several
constituents of dry matter are built up in
characteristic proportions. Similar observations
have been reported by Reder and Odell (9) for
ascorbic acid, thiamine, riboflavin and carotene.

SITE | PLANTING 2 FALL 1950

lime as the independent variable.

HARVEST INTERVAL — DAYS

7. Accumulation of constituents in turnip greens over a 27-day fall harvest period indicated by regression
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SITE 2 SPRING 1950

WEIGHT PER PLANT

5 doys,
N

1.04
.

HARVEST INTERVAL — DAYS

Figure 8.
lines with time as the independent variable.

Comparison with NRC Recommended
Allowances

The dietary contribution of nutrients from
any food material is dependent first on its content
of the nutrient under consideration. Therefore,
it is of interest to compare the content of nutrients
in raw fresh turnip greens included in this study,
with the recommended allowances of the National

TABLE 13. CONTENT PER 100 GRAMS OF EACH

COMPARED WITH NRC RECOMMENDED ALLOWANCES

Accumulation of constituents in turnip greens over a 22-day spring harvest period indicated by

Research Council (6). The results of s
parison are given in Table 13. For emp
the likeness of mean content in the twe
for all years together, calculations have b
of percentage contribution for both all sy
all fall crops using the recommended allo
100 percent. With the content of asco:
nearly twice the amount of the recor
allowance, and with carotene over one ar

OF SIX NUTRIENTS IN FRESH RAW TURNIP

Content per 100 gm

100 g

Range

as pere

Mean’

Nutri Recommended 1
utrient P of all
All springs All falls All An  Allowance

Low High Low High springs falls Spring
Ascorbic aé¢id (mg) 76.8 273.3 67.0 226.0 145.1 142.8 75 mg 193.5
Thiamine (mg)°® .08 51 .10 .26 .20 .19 1.6 mg 125
Riboflavin (mg)® .24 .79 .26 52 38 .36 1.6 mg 240
Carotene (I.U.)° 6217 15233 5967 15367 9900 10700 6000 L.U.° 165.0
Calcium (gm)’ .20 .65 .21 .66 .36 .36 0.8 gm 45.0
Iron (mg) 1.23 6.45 1.38 7.02 3.13 2.76 12 mg 26.1

!Calculation included values for site 2 and for each of the three plantings at site 1 in each season.
*NRC recommendation for a man 25 years of age.

*The cooked equivalent of 100 gm of raw greens is considered one serving.

‘Calculated with mean values using recommended allowance as 100 percent.

*Units in mcg converted to mg for thiamine and riboflavin.

‘Converted mg to International Units, rounded whole number.
supplied by beta-carotene, the allowance is 6,000 1.U.

"Units in mg converted to gm.
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wance, turnip greens are to be con-
,'s- source of these vitamins. A
xcellent applies to calcium, with 45
allowance, and to riboflavin and
with approximately one-fourth of the
A content equivalent to 12 percent of
e allowance merits a rating of good.

dence of the dependability of turnip
urce of the six nutrients, the range
gh values over all the years, each
icluded in Table 13. Even the lowest
e raw greens found over all the years,
t to the following percentages of the
~ ascorbic acid, 89; thiamine, 5;
[5; carotene, 99 ; calcium, 25; iron, 10.
1 evaluation of the dietary values of
s for studies on the effect of cooking
itments and on human dietary studies
» the extent of utilization of nutrients,
ms, on the basis of content alone, are
respect to the six nutrients includ-

V". U y-
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ORGANIZATION

OPERATION

Research results are carried to Texas farmers,
ranchmen and homemakers by county agents

and specialists of the Texas Agricultural Ex-

tension Service

joc[ay?s /éedearc/z ﬂd 3omorrow3 rog

parts of the Texas A&M College Sy

IN THE MAIN STATION, with headquarters at College Station, are
matter departments, 2 service departments, 3 regulatory service
administrative staff. Located out in the major agricultural areas o
21 substations and 9 field laboratories. In addition, there are 14¢
stations owned by other agencies. Cooperating agencies include
Forest Service, Game and Fish Commission of Texas, Texas Priso
U. S. Department of Agriculture, University of Texas, Texas Te
College, Texas College of Arts and Industries and the King
experiments are conducted on farms and ranches and in rural

THE TEXAS STATION is conducting about 400 active research projec
in 25 programs, which include all phases of agriculture in Tex
these are:

Conservation and improvement of soil ~ Beef cattle
Conservation and use of water Dairy cattle

Grasses and legumes Sheep and goats
Grain crops Swine {
Cotton and other fiber crops Chickens and turkeys
Vegetable crops Animal diseases and pi

Citrus and other subtropical fruits
Fruits and nuts
0Oil seed crops

Fish and game
Farm and ranch engi
Farm and ranch busine
Ornamental plants Marketing agricultural
Brush and weeds Rural home economics
Insects Rural agricultural ecor

Plant diseases

Two additional programs are maintenance and upkeep, and cent

AGRICULTURAL RESEARCH seeks the WHATS
WHYS, the WHENS, the WHERES and the HO!
hundreds of problems which confront operators of §
and ranches, and the many industries dependir
or serving agriculture. Workers of the Main Si
and the field units of the Texas Agricultural Exper
Station seek diligently to find solutions to |
problems.
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