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Effects of a Combination of Nitrogen Fertilizer and Composted Manure on

Production and Nitrogen Use Efficiency of Paddy Rice

alsavsau lowgassal”

Auraiwan Isuwan"

ABSTRACT

The experiment was conducted to examine the effects of a combination of
nitrogenous (N) fertilizer (FN) and composted manure (CM) on production and nitrogen
use efficiency (NUE) of paddy rice grown under greenhouse condition during May —
December 2011. A completely randomized design with 6 replications was used. Seven
freatments consisted of various combination levels of CM and FN. They were 1) no CM
and FN (control), 2) CM 500 kg/rai (C), 3) FN 12 kg N/rai (F12), 4) CM 500 kg/rai+FN 6
kg N/rai (CF6), 5) CM 500 kg/rai + FN 12 kg N/rai (CF12), 6) CM 500 kg/rai + FN 24 kg
N/rai (CF24), and 7) CM 500 kg/rai + FN 36 kg N/rai (CF36). The results showed that the
average plant height in the CF6 was significantly the highest at 48, 62 and 76 days after
transplanting. Tillers per plant of the CF12 were maximum. The CF36 had infertile-grain
percentage and grains per spike similar to the CF24, but higher than other treatments.
Moreover, spikes per plant (15.33) and grain yield (1,006 kg/rai) of the CF36 were the
highest. The NUE of the CF36 (37.33%) did not differ from the CF24 (33.33%), but greater
than the CF6 and the CF12. In conclusion,based on grain yield and NUE, it is
recommended using a combination of chemical fertilizer at the rate of 24 kg N/rai and

composted manure at the rate of 500 kg/rai.

Key-words: composted manure, nitrogen fertilizer, nitrogen use efficiency and rice
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Table 1. Analyzed soil properties

ltem Value

pH (1:1) 7.68
Organic matter(%) 0.23

Total N; (%) 0.01

CEC; (me/1009) 27.91
Available phosphorus (mg/kg) 43.66
Exchangeable potaséium (mg/kg) 157
Exchangeable calcium (mg/kg) 1,813
Exchangeable magnesium (mg/kg)- 1,252

Table 2. Analyzed composted manure properties

Item Value Criteria’
pH (1:10) 5.00 55-85
Moisture Content at 75 C 20 hrs. (%) 21.61 < 35%
Total N (%) 1.20 > 1.0%
Total PZO5 (%) 2.34 > 05%
Total KZO (%) 0.31 > 05%
EC(1.10) (dS/m) 205 < 6.0
Organic Matter (%) 16.93 >30%
C:N ratio 8:1 < 20:1
Plastic, Glass Etc. Not detected

Gravel (%) 0

Sleve size (12.512.5 mm) (%) 100

Germination Index (93.29 %) Fertile

Physical property Ground

Colour Brown

* Criteria for organic fertilizer as legally announced by Department of Agriculture (Anon, 2005)
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Table 3. Height, tiller numbers and grain yield of rice received different fertilizer regimes

Control C F12 CF6 CF12 CF24 CF36 CV (%) P-Value

Height (cm) ’ .

34 days 28.84 3049 27.25 29.03 27.95 2891 28.21 9.20 NS

48 days 4936 b 5308 a 4313c 5417 a 4894ab 4961 b 4428 bc  9.92 b

62 days 6218 b 6639 ab 5411c 7014a = 6796ab 5988 bc 5363c¢c 11.06 >

76 days 6747 b 7166 ab 6142c 8454 a 8154ab 7717 ab 7004ab 16.03 *
Tiller per plant

48 days 367 ¢ 6.00 b 617b 9.00 a 950 a 6.83 b 683b 2140 i

62 days 833 d 7.50 d 933¢c 1267 bc 1750a 1607 b 16.08b 2677 b

76 days 967 ¢ 1000 bc 1133b 1467 ab 1800a 1717 a 1417 ab  27.50 **
100-grain weight (g) 2.83 2.89 284 3.03 282 291 3.04 5.48 NS
Unfilled grain (%) 433 ab 4.00 ab 353b 350 b 387b 6.33 a 633a 4031 *
Grains per spike 118.83 bc 119.83b 114.83c 11650¢ 12817 ab 13533 a 13733 a 6.80 **
Spikes per plant 550 e 517 e 767d 10.00 ¢ 933cd 1233 b 1633 a 19.31 **
Grain yield, kg/rai 275 e 260 e 527 d 619 d 738 ¢ 862 b 1,006 a 14.58 **

NS = non statistically significant difference

= statistically significant difference

** = hightly statistically significant difference

Means in the same row followed by a common letter are not significantly differrent at the 5% level by

DMRT.
Suniddingadulospufivanldasaniuad

uazdne Usasenlasaundemgevnsbiun
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nn/l3 (CF6) 4mfluandin 619 nn/ls lai
UANFNIUMNEDR FanARIUMITIENUDDY
saufiasuazams (2542) Anudinslais
Tulasuludnsn 8 na.N/13 Winandndild
wansheffunislaielulasiaudng 4 nn.N/ls
rufunsiflausnst 200 an/ls dralu

n33338 CF12 finanfngendn wandndnalu
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Table 4. Nitrogen use efficiency of rice received different fertilizer regimes

Items CF6 CF12 CF24 CF36 CV (%) P-Value
Nitrogen use efciency (%) 2083 b 2417b 3333a 3733a 16.12 o
Agronomic efciency (kg DM/kg N) 14.33 12.83 12.33 12.16 17.34 NS

NS = non statistically significant difference
* = statistically significant difference

** = hightly statistically significant difference

Table 5. Effects of fertilizer treatment on production cost and economic returns

Income after correcting

Treatments Fertilizer cost Income fertilizer cost
(baht/rai) (baht/rai)
(baht/rai)

Control - 3,025 3,025
C 1,500 2,827 1,327
F12 480 5,786 3,806
CF6 1,740 6,809 5,069
CF12 1,980 8,118 6,138
CF24 2,460 9,068 6,628
CF36 2,940 11,055 8,115
Cost:  Nitrogen fettilizer = 40 baht/kg

Compost manure = 3 baht/kg

Grain price = 11 baht/kg
Tulpsiauldifiess 30-40 9% wihiu HanAnRaANTuSn (NadiTuazams,

fsuvsz8ninmnisnlaiaaas 2542)
Franydrladfinanauandisiuluynnssuis
Toofidnagsening 12.16-14.33 nn. wawdin 5. dunulunslidsuassaldndeindunu
Frnn. lulasiau segnsuasaue (2551) Anily
s1eeunanmTseuifisudseininamnsg fuyuenilpifisanadunanianans
wanfipasdnn 5 Wuf wuhfidiegsivin  Tadefdiagu nsladoedlusng 36 nnN/ls
14-29 nn. wawdn Frv/nnlulasieu adnels Fanfullendingnsn 500 nn/ls fsaldnde
Amamadisnslddelulasmunnnidasdt endnduquaniegeniifenaasedug
Arldnandngegn Livhidszfniawms  (Table 5)
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