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lkj & bl 'kks/k&i= esa 2005-06 dh [kjhQ ds ekSle ds nkSjku ujsUnz nso Ñf"k vkSj izkS|ksfxdh fo’ofo/kky;] dqekjxat] QStkckn ¼m- iz-½ ds Ñf"k ekSle foKku  izf’k{k.k QkeZ esa /kku  jksi.k dh vyx&vyx rkjh[kksa vkSj fofHkUu thu iz:iksa ds fy, lh-bZ-vkj-bZ-,l cuke 3-5 fun’kZ ekU;rkvksa dh tk¡p dh xbZ gSA  blesa rhu thu iz:iksa vFkkZr~ ljtw&52] ,u-Mh-vkj-&359 vkSj iar /kku&4] /kku jksi.k dh nks rkjh[ksa vFkkZr~         5 tqykbZ 2005 vkSj 25 tqykbZ 2005 rFkk rhu ukbVªkstu Lrj vFkkZr~ 80 fd-xkz-@gS-] 120 fd-xkz-@gS-] rFkk 160 fd-xkz-@gS- 'kkfey gSaA ;g ijh{k.k jasMksekbTM CykWd fMtkbu ¼vkj-ch-Mh-½ esa fd;k x;k gSA vuqdj.k fun’kZ dh vuqfØ;k ls ;g irk pyk gS fd lHkh izdkj dh thu iz:iksa esa nsj ls cht cksus ds le; vuqdj.kh; eku dh fo’kq)rk esa deh vkbZ gSA fdLeksa esa iar /kku&4 izsf{kr eku ds vf/kdre fudV ik;k x;k gS rRi’pkr~ tSo ek=k ¼xkz-@fe-xkz½ ds fy, ukbVªkstu ds lHkh Lrj ljtw&52 vkSj ,u-Mh-vkj-&359 izsf{kr eku ds fudV ik, x, gSA 120 fd-xkz- ukbVªkstu Lrj ij /kku mRiknu iwokZuqeku iar /kku&4 vkSj ljtw&52 ds lcls vf/kd fudV ik, x, gS tcfd /kku jksi.k dh nksuksa rkjh[kksa esa 160 fd-xzk- ukbVªkstu Lrj ij ,u-Mh-vkj-&359 vf/kd fudV ik, x, gSA Hkkj@/kku ¼xkz-½ 120 fd- xzk- ukbVªkstu Lrj esa 100 izfr’kr dh vf/kdre ifj’kq)rk ikbZ xbZ gS vFkkZr jksi.k dh rkjh[kksa vkSj ukbVªkstu Lrj nksuksa esa izsf{kr vkSj iwokZuqekfur eku ds e/; dksbZ fHkUurk ugha gSA 

ABSTRACT. The present investigation was carried out at Agrometeorological Instructional Farm of Narendra Deva University of Agriculture & Technology, Kumarganj, Faizabad (U.P.) during Kharif season of 2005-06 to investigate the CERES v 3.5 model validations for rice at different dates of transplanting and different genotypes. Treatment consisted of three genotypes, viz., Sarjoo-52, NDR-359 and  Pant Dhan-4, two dates of transplanting, viz.,         July 5, 2005 and  July 25, 2005 & three nitrogen levels, viz., 80 kg/ha, 120 kg/ha and 160 kg/ha. The experiment was laid out in Randomized Block Design (RBD). From the response of simulation model it is observed that accuracy of simulated value decrease with late sowing in all the genotypes. Among the varieties the Pant Dhan-4 was found to have maximum closeness to observed value followed by Sarjoo-52 and NDR-359 at all nitrogen level for Biomass (gm/m2). Grain yield predication at 120 kg N level was found closest in Pant Dhan-4 and Sarjoo-52, while in NDR​-359 shows the better closeness at 160 kg N in both dates of transplanting. In the weight/grain (gm) 120 kg nitrogen level was found to have highest accuracy of (100%), i.e., no difference between observed and predicted value in both transplanting dates and nitrogen level.
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1.
Introduction

Crop growth simulation models, properly validated against experiment data have the potential for tactical and strategic decision making in agriculture. Such validated model can also take the information generated through site specific experiment and trial to other sites and years. Improved production technology at the farm level is the most crucial starting point for the fulsome further growth of rice which can be achieved by adopting suitable crop growth simulation model. The model help to pinpoint the difference between expected possible crop yield and tangible yields in a given environments. Model can calculate crop retort to environmental change (Angus and Zandstra, 1984). It is important to consider an independent

data set which is not used in the development of the model.  (Goydrian, 1977).

These models simulate the day to day assimilation of photosynthetic material based primarily on the exchange of energy and mass among the various growth processes taking place in plant. CERES-Rice model is a process based management oriented model that can simulate the growth and development of rice as affected by varying levels of nitrogen (Ritchie et al., 1998). They are worthwhile for studying the physiological  of crop growth 
TABLE 1

Genetic coefficients used in simulation modeling for different varieties


	VAR#
	VAR-Name
	ECO#
	P1
	P2R
	P5
	P20
	G1
	G2
	G3
	G4

	IN0020
	NDR-359
	IB0001
	600
	150
	410
	12.0
	42
	0.02
	1
	0.80

	IN0021
	Sarjoo-52
	IB0001
	670
	200
	400
	12.7
	45
	0.02
	1
	0.80

	IN0022
	Pant Dhan-4
	IB0001
	620
	160
	300
	12.0
	45
	0.02
	1
	0.80


          Where,

	VAR#
	Identification code or number for a specific cultivar. 

	VAR-Name
	Name of cultivar.

	ECO#
	Ecotype code for this cultivar points to the ecotype in the ECO file (currently not used).

	P1
	Time period (expressed as growing degree days [GDD] in °C above a base temperature of 9°) from seedling emergence during which the rice plant is not responsive to changes in photoperiod. This period is also referred to as the basic vegetative phase of the plant.  

	P20
	Critical photoperiod or the longest day length (in hours) at which the development occurs at a maximum rate.            At values higher than P20 developmental rate is slowed, hence there is delay due to longer day lengths. 

	P2R
	Extent to which phasic development leading to panicle initiation is delayed (expressed as GDD in °C) for each hour increase in photoperiod above P20.  

	P5
	Time period in FDD from beginning of grain filling (3 to 4 days after flowering) to physiological maturity with a base temperature of 9° C.

	G1
	Potential spikelet number coefficient as estimated from the number of spikelets per g of main calm dry weight          (less lead blades and sheaths plus spikes) at anthesis. A typical value is 55.   

	G2
	Single Weight/grain (g) under ideal growing conditions, i.e., non-limiting length, water, nutrients, and absence of pests and diseases.

	G3
	Tillering coefficient (scalar value) relative to IR64 cultivar under ideal conditions. A higher tillering cultivar would have coefficient greater than 1.0.

	G4
	Temperature tolerance coefficient. Usually 1.0 for varieties grown in normal environment. G4 for japonica type rice growing in warmer environment would be 1.0 or greater. Likewise, the season would be less than 1.0. 


and development. Once the crop simulation model is validated or standardized for a particular crop under a given environment, a lot if information on crop growth and   productivity  as  influenced  by  weather  parameters,  fertilizers, soil parameters and irrigation can be generated within hours. The works of Wickham (1973) and Ahuja (1974) clearly show that the yield variation in rice crop production due to weather, management and biotic factors can be addressed through a modeling approach. It is   used to simulate rice crop under different environments and to predicts  potential crop yield  based  on weather    variables, viz., daily rainfall, solar radiation, maximum and minimum temperature.

2.
Materials and methods

In the present study an experiment was carried out during Kharif season 2005-06 at Agrometeorological instructional farm of N. D. University of Agriculture and Technology, Kumarganj, Faizabad (U.P.) (24° 27ʹ and 26° 56ʹ North and longitude of 82° 12ʹ and 83° 98ʹ East and an altitude of 113 mean sea level). The area comes in semi-arid zone, receiving a mean annual rainfall of about         1100 mm, out of which about 82.5 % of the total rainfall is received during southwest monsoon (from June to September), with 7 per cent of total rain in winter season. (Tripathi et al., 1999).

For proper calibration and evaluation of crop simulation models, there is a need for collection of a comprehensive minimum set of data on soil, weather and crop management in all agronomic experiment. In the CERES-Rice model, the entire programme is divided into weather file, soil file, crop file or genotype coefficient file and crop management file. The details of different files are as follows:

Weather files - This file demands one year daily weather data on sunshine (hr), maximum and minimum temperature (°C), rainfall (mm), wind speed (m/s), humidity (%) and pan evaporation (mm).

Soil file - This file demands soil data related to soil classes, soil evaporation, soil albedo, runoff curve, soil profile, drainage coefficient, soil layer thickness, field capacity, wilting point, bulk density organic carbon (%) and sand, silt clay (%).

Plant file - This file demands soil data related to date of sowing, date of emergence, date of floral initiation, date of anthesis, date of physiological maturity, plant population, plant height , LAI, leaf weight, culms weight, dry matter, weight/grain, grain yield and grain ear per head.

Management file - Data on date and amount of irrigation, fertilizer application, herbicide/insecticide application, weeding, row spacing and sowing depth (mm) by the previous crop are needed for this particular file.

TABLE 2(a)
Comparison of observed with simulated value for Biomass production (gm/m2) at different dates of transplanting and nitrogen level


	Varieties
	5th July
	25th July

	
	Nitrogen level (kg/ha)

	
	80 kg/ha
	120 kg/ha
	160 kg/ha
	80 kg/ha
	120 kg/ha
	160 kg/ha

	
	O
	P
	O
	P
	O
	P
	O
	P
	O
	P
	O
	P

	Pant Dhan-4
	901.2
	1205.6

(33.7)
	951.5
	1208.3

(26.9)
	1125.6
	1295.7

(15.1)
	905.4
	1134.9

(25.3)
	956.7
	1249.0
(30.5)
	1115.4
	1314.5 (17.8)

	Sarjoo-52


	892.6
	1215.4 (36.1)
	932.5
	1256.8

(34.7)
	1109.8
	1357.9

(22.3)
	891.4
	1181.9

(32.4)
	939.6
	1275.2

(35.7)
	1095.8
	1349.3

(27.1)

	NDR-359
	895.4
	1295.6
(44.6)
	942.7
	1259.4

(33.5)
	1198.6
	1360.8

(13.5)
	920.6
	1201.5

(30.5)
	975.4
	1312.6

(34.7)
	1088.5
	1390.3

(27.7)



Note : Figure in the parenthesis shows the error % of simulated over observed value.

          O: Observed, P: Predicted

TABLE 2(b)
Comparison of observed with simulated value for Grain yield (q/ha) at different dates of transplanting and nitrogen level


	Varieties
	5th July
	25th July

	
	Nitrogen level (kg/ha)

	
	80 kg/ha
	120 kg/ha
	160 kg/ha
	80 kg/ha
	120 kg/ha
	160 kg/ha

	
	O
	P
	O
	P
	O
	P
	O
	P
	O
	P
	O
	P



	Pant Dhan-4
	40.2
	47.3              (17.6)
	46.2
	50.5

(9.3)
	51.4
	56.6

(10.1)
	38.6
	50.9                (31.8)
	45.4
	58.2              (28.9)
	49.2
	61

(23.9)

	Sarjoo-52
	44.5
	48

(7.8)
	48.3
	51.4

(6.3)
	52.6
	56.3

(7.0)
	42.5
	53

(24.4)
	47.4
	57.9

(22.1)
	50.1
	62.3

(24.3)

	NDR-359
	45.4
	44.4

(2.2)
	48.6
	47.1

(10.1)
	51.8
	50.8

(1.9)
	43.4
	47.8

(10.3)
	44.2
	53.1

(20.1)
	48.6
	53.1

(9.2)



Note : Figure in the parenthesis shows the error % of simulated over observed value.

TABLE 2(c)
Comparison of observed with simulated value for weight/grain (gm) at different date of transplanting and nitrogen level


	Varieties


	5th July
	25th July

	
	Nitrogen level (kg/ha)

	
	80 kg/ha
	120 kg/ha
	160 kg/ha
	80 kg/ha
	120 kg/ha
	160 kg/ha

	
	O
	P
	O
	P
	O
	P
	O
	P
	O
	P
	O
	P



	Pant Dhan-4
	0.019
	0.02

(5.2)
	0.02
	0.02

(0.0)
	0.021
	0.02

(4.7)
	0.018
	0.02

(11.1)
	0.019
	0.02
(5.2)
	0.02
	0.02

(0.0)

	Sarjoo-52
	0.018
	0.02

(11.1)
	0.019
	0.02

(5.2)
	0.02
	0.02

(0.0)
	0.019
	0.02           (5.2)
	0.02
	0.02

(0.0)
	0.021
	0.02

(4.7)

	NDR-359
	0.017
	0.02

(17.6)
	0.019
	0.02

(5.2)
	0.02
	0.02

(0.0)
	0.018
	0.02             (5.2)
	0.019
	0.02

(5.2)
	0.02
	0.02

(0.0)



Note :  Figure in the parenthesis shows the error % of simulated over observed value.

Genotype coefficient file - The wallet file required the cultivar specific coefficient. Eight genetic coefficients are required for describing the various aspects of performance a particular genotype for running the CERES-Rice v 3.5 models.

Crop simulation models are a principal tool needed to bring agronomic sciences in to the information age. Through these crop models it became possible to simulate a living plant through the mathematical and conceptual relationship which governs its growth in the soil atmosphere continuum. In the present investigation genetic coefficients were developed with past three year data of rice genotypes. 

3. 
Results and discussion

The upshots have been presented through tables. Validation of simulation modeling has been done on the parameters with, Biomass (gm/m2), Grain Yield (q/ha) and Weight Grain (gm), whenever validation of statistical modeling was done for Grain Yield (q/ha) only. The salient findings of experimental have been classify and presented under:

For biomass production data relating to comparison with simulated values of rice have been presented in  Table 2(a) It is quite obvious from the data that in 5th July transplanting the per cent increase of simulated value over observed were found successive diminution with increase of N level irrespective of cultivars tested under present investigation while in 25th July transplanting, application of 120 kg N/ha level recorded highest percentage of simulated value over   observed followed by 80 kg/ha and then 160 kg N/ha.

Verification of observed with simulated value in grain yield in rice have been presented in Table 2(b). It is revealed from the data that in 5th July transplanting 120 kg/ha N level in Pant Dhan-4 was found close prediction over observed value (9.3 %) followed by 160 kg/ha N (10.1 %) and 80 kg/ha N (17.6 %). Similarly in Sarjoo-52 also 120 kg/ha N level was found close prediction over observed (6.4 %) followed by 160 kg/ha N (7.0 %) and 80 kg/ha N (7.8 %), whenever in NDR-359 160 kg/ha N level found close prediction over observed value (1.9 %) followed by 80 kg/ha N (2.2 %) and 120 kg/ha N (3.0 %). In 25th July transplanting also 160 kg/ha N level found close prediction over observed value (23.9  %) in Pant Dhan-4 followed by 120 kg/ha N (28.9 %) and 80 kg/ha N (31.8%). But in Sarjoo-52 120 kg/ha N level was reported to have close prediction value over observed (22.1 %) followed by 160 kg/ha N (24.3 %) and 80 kg/ha N          (24.4 %). In NDR-359, again 160 kg/ha N found close prediction over observed value (9.2) followed by 80 kg/ha N (10.3 %) and 120 kg/ha N (20.1%). It is also evident from the data the 160 kg/ha N level found close prediction followed by 120 kg/ha N and 80 kg/ha N at early date of transplanting. But in late transplanting condition at 25th July expect for Sarjoo-52 the response is similar among the varieties.

Data pertaining to validation of observed with simulated value weight/grain in rice have been presented in Table 2(c). It is wholly obvious in 5th July transplanting in Pant Dhan-4 120 kg/ha N level was found adjacent prediction over observed value (0.0 %) having 100 % accuracy followed by 160 kg/ha N (4.7 %) and 80 kg/ha N (5.2 %). But in Sarjoo-52 160 kg/ha N was found to have over observed value (0.0 %) fallowed by 120 kg/ha N  (5.2 %) and 80 kg/ha N (11.1 %). In NDR-359 also 160 kg/ha N was found close prediction over observed value (0.0 %) followed by 120 kg/ha N (5.2 %) and 80 kg/ha N (17.6 %). While in 25th July transplanting Pant Dhan-4 and NDR-359 both at 160 kg/ha N level were found maximum accuracy for similar value over observed value (0.0 %) followed by 120 kg/ha N and 80 kg/ha (5.2 %) and 80 kg/ha N (11.1 %). But in Sarjoo-52 120 kg/ha N level was found close prediction over observed value (0.0 %) followed by 160 kg/ha N (4.7 %) and 80 kg/ha               N (5.2 %). It is also evident from the data that 160 kg/ha N level NDR-359 was found to have close prediction over observed value as compare to in both date of transplanting except Pant Dhan-4 (120 kg/ha N) and sarjoo-52 (80 kg/ha N). In 5th July transplanting close prediction was found over observed value in Sarjoo-52 and NDR-359 both at 160 kg/ha N but Pant Dhan-4 at 120 kg/ha . While in 25th July transplanting, Sarjoo-52 (120kg/ha N), Pant Dhan-4 (160 kg/ha N and NDR-359 (160 kg/ha N) were found to have similar closeness of simulated value over observed value.

4. 
Conclusions
The study explore that the CERES-Rice model can be used for predicting yield attributing character. It is also evident from the data that the observed final biomass (g/m2) value of Pant Dhan-4 was found intimate to simulated value followed by Sarjoo-52 and NDR-359 in both the transplanting date of rice. Grain yield predication at 120 kg N level was found closest in Pant Dhan-4 and Sarjoo-52, while NDR​-359 shows the better closeness at 160 kg N in both dates of transplanting. It is also manifest from the data the 160 kg/ha N level found neighboring prediction followed by 120 kg/ha N and 80 kg/ha N at early date of transplanting. But in late transplanting condition at 25th July expect for Sarjoo-52 the response is similar among the varieties. In the weight/grain (gm)         120 kg nitrogen level was found to have highest accuracy of (100%), i.e., denial difference between observed and foresee value in both transplanting dates and nitrogen level.
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