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Abstract. Ammonium sulfate at 1.0, 1.5 and 2.0 1b. of
actual N, and ammonium nitrate at 1.5, 2.0 and 2.5 Ib. N
were applied in 1964 and 1965 to ‘Red Haven’ and ‘Giant
Elberta’ peach trees in Western Colorado. Ammonium
sulfate increased yields of ‘Red Haven’ peaches, but am-
monium nitrate did not increase yields. All N treatments
increased the concentration of N in the leaves. Some N
treatments depressed the uptake of K and Fe, but in-
creased Mn. Correlations between chemical leaf analysis
and physical characteristics are presented. Nitrogen treat-
ments delayed fruit maturity and increased shoot growth.

INTRODUCTION

THE use of leaf analysis to determine nutritional status
of fruit trees has given rise to questions concerning
factors which influence foliar nutrient concentration.
The effects of ammonium nitrate and ammonium sulfate
at 3 levels of fertilization on the chemical composition
of peach leaves and tree response were studied during
1964 and 1965.

There have been numerous papers published on peach
tree fertilization, particularly with respect to N appli-
cations (1, 2, 3, 4, 5). Previous literature, however, has
dealt with peach trees of various ages, which were grown
under widely-varying cultural and environmental con-
ditions. The results presented in this report concern
effects of various N sources and rates on uptake of N,
P, K, Fe, Zn, Mn and on growth and production of 2
varieties of peaches in Western Colorado.

MATERIALS AND METHODS

Experiments were conducted in 1964 and 1965 on 10-
year old ‘Red Haven’ and ‘Giant Elberta’ (referred to as
‘Elberta’) peach trees on mesa clay loam soil near Grand
Junction, Colo. The experimental design consisted of
randomized blocks of 7 treatments, replicated 6 times in
the ‘Red Haven’ and 7 times in ‘Elberta’ orchards. The
following treatments were randomized and applied to
single-tree plots: 1) control — no fertilizer; 2) 1.0 1b.
actual N from ammonium sulfate per tree; 3) 1.5 Ib. N
from ammonium sulfate; 4) 2.0 1b. N from ammonium
sulfate; 5) 1.5 1b. N from ammonium nitrate; 6) 2.0 1Ib. N
from ammonium nitrate; 7) 2.5 lIb. N from ammonium
nitrate.

Fertilizer was applied in April and disked in along
irrigation furrows on both sides of the trees.

Samples of 100 leaf blades were taken from the middle
of terminal shoots in mid-June and July. Leaf N was
determined by the Kjeldahl method. P was determined
colorimetrically and K, Fe, Zn, and Mn by a Perkin-
Elmer 303 atomic absorption spectrophotometer.

Samples of 20 fruits per plot were taken from picking
boxes for size measurement. The yield was measured in
pounds per tree for 3 pickings. Twenty fruits per plot
were selected at first picking for color measurements.
Fruit ground color measurements were made by a Gard-
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ner Automatic Color Difference Meter, Model AC-1, us-
ing a Gardner Standard No. CMY 0077 (Rd = 27.0, a =
—3.7 and b = 33.8). Thirty terminal shoots per tree were
measured in inches.

The correlation coefficients and analysis of variance
were calculated according to the method of Snedecor (6).

RESULTS AND DIscUSSION

The effects of N rate and source on the mineral content
of the peach trees are shown in Tables 1, 8, and 4.

Nitrogen. An analysis of 2-year data on the effect of N
on leaf mineral concentration is given in Table 1. Am-
monium nitrate increased N in ‘Red Haven’ leaves when
compared with non-treated trees. Ritter (5) found similar
results with ‘Elberta.’ Ammonium nitrate and ammoni-
um sulfate increased N in ‘Elberta’ leaves compared with
the untreated trees. Similar results were found by Steb-
bins (8) with ammonium sulfate in ‘Elberta’ orchards.
The higher rates of actual N from ammonium sulfate
increased the N in ‘Elberta’ leaves when compared to
the lower rates.

Table 1. Comparison of effect of (NH,),SO, and NH,NO; with no N.
Two varieties, 2 years.

Nature of data Variety (NH4)2SOs4 None NHsNOs3 None

N ) oot Red Haven —_ — 3.39 2.93%*
N@) . ooo... . Giant Elberta 3.07 2.77%%* 3.27 2.77 %%
1st picking (1b . Giant Elberta 106.10 145.98%* 81.61 145.98%*
Total fruit (Ib.). . Red Haven 189.30 148.91% — —
Ground color....... Red Haven — — 17.26 18.49%*
A readingsa. . ....... Giant Elberta 2.77 5.14%* 1.55 5.14 %%
Shoot growth (inches) Red Haven 16.36 12.20%* 1497 12.20%

aGardner color meter. The smaller the number the greener the fruit.
*F value significant at the 5% level; **at the 19, level.

Table 2. Comparison of 2 and 1 1b. N from (NH,),SO,. Red Haven,
2 years.

21b. N 11b. N

94.14%

First picking (Ib.)..................... 59.57

Table 3. Comparison of 25 1b. and 15 Ib. N from NH,NO,.
Giant Elberta, 2 years.

2.51b. N 1.51b. N

Fe (PPM).u v iieee e 63.43 69.29%

Table 4. Comparison of 1.5 1b. N from NHNO,; and (NH,),S0,.
Red Haven, 2 years.

NHs«NO3 (NH4)2SO4
K (D) e 1.72 2.10%%*
Mn (PPM) ...t 24.96 21.96%*

Table 5. Comparison of 2 Ib. N from NH,NO, and (NH,),SO,.
Giant Elberta, 2 years.

NHsNO3 (NH4)2SO4
First picking (Ib.)..................... 65.65 110.91*
Ground color A readings®.............. 1.31 2.96%

2See footnote Table 1.
*59, significance. **19, significance.
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Phosphorus. There was no significant difference due to
treatments in P content of leaves of either variety.

Potassium. The 2-year combined analysis indicated that
1.5 Ib. N from ammonium nitrate depressed the uptake
of K in ‘Red Haven’ leaves when compared with 1.5 1b.
N from ammonium sulfate. Results are given in Table 4.
Ritter (5) in Pennsylvania observed that high N was
related to a reduction in foliar K in ‘Elberta.” A corre-
lation between percentage of N and percentage of K in
‘Elberta’ leaves analyzed in July 1965 showed a signifi-
cant negative one.

Iron. The higher rate of N from ammonium nitrate
depressed uptake of Fe in ‘Elberta’ leaves as shown in
Table 3. Stebbins (8) observed on ‘Elberta’ trees in alka-
line soils of Western Colorado that yellow color increased
and the green color decreased in the leaves when 1.0 1b.
of N from ammonium sulfate was applied, compared to
unfertilized control trees. Stebbins also noted the yellow
color and luminous reflectance of leaves were lowered
when trees received 2.0 1b. N as ammonium sulfate plus
5 1b. sodium ferric ethylene-diamine di (o-hydroxphenyl-
acetate) (FeNa, EDDHA).

Zinc. A correlation between percentage of N in leaves
of both varieties and ppm Zn showed a significant nega-
tive one.

Manganese. One and one-half pound of N from am-
monium nitrate increased the Mn content of ‘Red Haven’
leaves when compared to 1.5 1b. of N from ammonium
sulfate, as shown in Table 4. Ritter (5) in Pennsylvania
observed that Mn content in ‘Elberta’ leaves increased
with increasing rates of ammonium nitrate. A correla-
tion between percentage of N in ‘Red Haven’ leaves and
ppm Mn in June 1965 resulted in a significant positive
one.

Fruit size. The 2-year combined analysis for size on
first picking indicates there was no difference due to
treatments. Lott (3) noted increased size of peaches in
Illinois due to nitrate fertilizer.

Yield. Ammonium sulfate increased and ammonium
nitrate did not increase yields of ‘Red Haven’ when com-
pared to no application of N. Neither source of N in-
creased yields of ‘Elberta.” Results are shown in Table 1.
Ammonium nitrate and ammonium sulfate delayed ma-
turity of ‘Elberta’ when compared to control trees. The
higher rate of N from ammonium sulfate delayed matur-
ity of ‘Red Haven’ when compared to the lower one.

Ammonium sulfate increased N content in ‘Red
Haven’ leaves from 2.93%, to 3.269,. Ammonium nitrate
increased N content from 2.939, to 3.399,. In ‘Elberta’
ammonium nitrate increased the N content in the leaves
from 2.77%, to 3.27%, and ammonium sulfate 2.779, to
3.079.

R(iyzozi and Alderman (6) state the percentage of N in
peach leaves during July should range between 2.59
and 3.29,. Proebsting (4) states that 3.29, N in peach
leaves is considered reasonably high.

Rizzi and Alderman (6) suggest that between 11 and
16 ppm of Zn is low for peaches. In Western Colorado,
Zn content in ‘Elberta’ leaves in July samples for both
years ranged from 14 to 19 ppm Zn. The ‘Red Haven’ leaf
samples in July 1964 and 1965 ranged from 17 to 27 ppm
Zn. A correlation between N content of ‘Elberta’ leaf
samples and percentage of K showed a significant nega-
tive one.

Nitrogen deficiency in peach trees results in less growth
and yield as determined by Lott (3). Heavy N fertiliza-
tion generally promotes tree growth and maximum yields,
but fruit color and keeping quality may be inferior.

In this study, ammonium sulfate or ammonium nitrate
did not increase yield in ‘Elberta’ peaches. Ammonium
nitrate did not increase yield in ‘Red Haven.” One might
suspect that the depressing effect of N on uptake of other
nutrients, such as Fe, Zn and K, was the limiting factor.

Fruit color. Ammonium nitrate and ammonium sulfate
delayed yellow ground color development in ‘Elberta.’
Two pounds of N from ammonium nitrate delayed yel-
low ground color development in ‘Elberta’ more than
2.0 1b. of N from ammonium sulfate. A number of work-
ers (I, 3) report that N delays maturity of peaches. A
correlation between percentage of N in both peach vari-
ety leaves and the ground color of the fruit showed a
significant negative one.

Shoot growth. Ammonium sulfate increased shoot
growth of ‘Red Haven’ peach trees. Lott (3) reported
significant increases of shoot growth in peaches with use
of N fertilizers. A correlation between percentages of N
in July 1965 ‘Red Haven’ and July 1964 ‘Elberta’ leaves
and shoot growth resulted in a significant positive one.
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