India

Long-Term Field Trials Reveal Importance
of Plant Nutrients in Sustaining Productivity

By K.K.M. Nambiar

TO EVALUATE the long-term sus-
tainability in intensive farming, the
Indian Council of Agricultural Research
(ICAR) initiated the All India Coordi-
nated Research Project on Long-Term
Fertilizer Experiments in 1970 at 11
selected centres representing the major
soil-climate regions of the Indian Sub-
continent. The experiments have been in
progress since then.

During the period 1971-1988, grain
yield responses of rice and wheat to
nitrogen (N) averaged 1.45 and 2.09
tonnes/ha, respectively, on Hapludolls at
Pantnagar (Uttar Pradesh). Responses to
potassium (K) were also obtained for rice,
Table 1. However, Table 1 shows
responses to applied phosphorus (P) have
been small in the case of both crops, con-
sistent with its high native availability in
the soil.

Grain yield responses of corn and wheat
to N on Ustochrepts at Ludhiana (Punjab)

were also high—1.01 t/ha for corn and 1.83
t/ha for wheat. Yield responses of wheat to
P and K were 1.38 t/ha and 0.74 t/ha,
respectively. Similarly, the average grain
yield responses of corn to P and K were
0.46 t/ha and 0.56 t/ha, respectively.

Although the balanced use of NPK fer-
tilizers could maintain productivity over
an extended period of time in comparison
to individual nutrients (N, P or K), it was
not adequate to sustain long-term produc-
tivity in intensive farming systems. Inte-
grated use of chemical NPK fertilizers
and farmyard manure enhanced and stabi-
lized productivity over a considerable
period of time. Similarly, amendment of
acid soils with lime along with recom-
mended doses of NPK fertilizers main-
tained higher productivity.

Usefulness of Zinc in
Long-Term Productivity
Significant loss in grain productivity
was noticed for corn at Ludhiana and

Table 1. Average grain yield response to NPK fertilizers, organics and lime under long-term fertilizer

use (1971-89).

Crops/ Mean grain yield over the years, t/ha
Cropping Treatment (1971-88)
Location systems No manure N NP NPK NPKM' NPKL?
Ludhiana Corn* 0.41 1.42 1.88 2.44 3.24 -
Wheat 0.91 2.74 4.02 4.76 4.87 -
Jabalpur Soybean** 1.08 1.36 2.16 2.29 2.51 -
Wheat 1.16 1.64 3.87 4.02 4.48 -
Bhubaneswar Rice* 1.67 2.29 2.36 2.90 3.48 3.59
Rice 1.51 2.37 2.81 3.06 3.N 3.83
Palampur Corn** 0.25 0.88 2.37 3.27 4.75 412
Wheat 0.37 0.59 1.99 2.59 3.27 3.10
Pantnagar Rice 4.08 5.53 5.49 5.95 6.67 -
Wheat** 1.79 3.88 3.90 3.96 4.56 -

M = Manure, farmyard at 10 t/ha (*) and 15 t/ha (**)
2| = Lime
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Table 2. Mean grain yield response to Zn addi-
tion under long-term fertilizer use.

Mean grain
yield, t/ha
No. of Treatment

Location Crop Period Crops NPK NPKZn
Ludhiana Corn 1971-78 8 2.74 2.75
1979-88 9 2.17 2.63

Pantnagar Rice 1972-82 11 6.35 6.27
1983-88 6 5.37 6.01

Wheat 1972-75 3 4.42 4.46

1975-89 14 3.86 4.15

Pantnagar after eight annual cropping
cycles. This yield loss was probably due to
depletion of available soil zinc (Zn), Table
2. Corn grain yields declined by 21.2 per-
cent over the period 1979-88. Loss of rice
and wheat yields was also observed after
11 annual cropping cycles in the absence
of Zn fertilization. The reduction was of
the order of 11.9 percent and 7.5 percent,
respectively. The initial productivity of
both the crops was almost restored with
the application of Zn.

Usefulness of Sulfur
in Long-Term
Productivity

on the productivity of rice (kharif) and
wheat on an initially producive Hapludoll
soil at Pantnagar became evident only
after 13 annual cropping cycles. The aver-
age reduction in rice productivity was 11.9
percent over the last four-year period
(1985-89). The effect of S was also marked
on the productivity of wheat and soybean
at Jabalpur after 9 to 1l annual cropping
cycles. The average loss in productivity of
both the crops was 12.4-12.7 percent. Sim-
ilar effects were also noticed with respect
to a corn-wheat rotation at Palampur after
seven annual cropping cycles.

Long-term experiments showed that
deterioration in productivity was often
encountered after 3 to 11 annual cropping
cycles in intensive farming systems with
the drawdown in readily available soil
plant nutrients, including secondary and
micronutrients. Nonetheless, sustained
productivity could be maintained through
application of adequate quantities of NPK
along with the proper rates of secondary
and micronutrients.

Table 3. Mean grain yield response to S addition under long-term
fertilizer use.

As shown in Table 3, Mﬁ;}g gt;ﬁ;"
sulfur (S) had a pro- No. of %reat’menl
“?ggsggv‘;’ffe?f ‘Ratrhi‘;; Location Crops Period  Crops NPK NPKS
P Y _ Barrackpore Rice, kharif 1971-73 3 459 4.90
(monsoon) rice at Bar 1974-88 15 201 304
rackpore (West Bengal) )00, Soybean 197283 11  2.06 2.15
and at Bhubaneswar 1984-88 4 2.36 2.66
(Orissa) after three Wheat 197382 9 369 3.73
annual cropping cycles. 1983-89 6 379 4.26
Average reduction in Bhubaneswar Rice, kharif 1972-75 3 255 2.59
kharif rice production in 1976-88 14 258 3.45
the absence of S addition Palampur Corn 1981-88 8 284 3.31
amounted to 35.4 and p \#heal 13%32 1§ %33 z-gu
33.7 percent, respec- rantnagar ice 1985:88 H 4:26 283

tively. However, its effect

New Video—-Precision: At the Point of Revolution

A NEW 27-minute video highlighting site-specific or “precision” management for
crop production is now available from PPI. Released in January 1995, the program offers
an inside look at new developments such as the use of Global Positioning System (GPS)
satellites, computer field mapping, and variable rate application. Through interviews
with fertilizer dealers, industry representatives, farmers, consultants, university special-
ists and others, the video takes a conversational approach to technology now emerging.
Cost of the video is $15.00 ($10.00 for member companies), plus $3.00 shipping.

Order from Potash & Phosphate Institute, 655 Engineering Drive, Suite 110, Norcross,
GA 30092-2821; phone (404)447-0335, ext 213 or 214; fax (404)448-0439. ®
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