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s INTRODUCTION h a METHODOLOGY A QN OVA A : RESULTS A
I\/Iu:tip_le regression i”atlgstis IS i‘_ Saminnenn proOclzedure fort_ | The data for this study was gathered from three locations ANOVA
analyzing experiments that are time series and cross sectional. - - - o o o
For exam |e Lellah et al (2005) Anderson et al (1993) and Royse Clty’ Leonard and HOW@ OVEr three y.ear.s (2010’ 2011’ Table 3 AnaIySIS Of Varlance e F test statistic ShOW@d Slgnlﬂcance atl the 5% Slgnlflcance
s ’ _ ’_ and 2012) and comprised of three wheat varieties Syngenta ST - - :
Lobell et al (2 A Il used hin th _ _ : . level indicating that there Is enough statistical evidence to
obell et al (2005) have all used a regression approach in the Magnolia, Syngenta Jackpot, and Fannin. The data evaluated Analysis of Variance e
analysis of wheat ’ _ U o _ conclude that at least one of the means is different from the
| the effect of spring fertilizer rates on winter wheat in the Source DE| sumofl Mean|Evalue! PrsF Sl
northern Texas Blacklands. 5 5 , .

. . . . . _ _ _ _ . fudres| ofguare o Tukey’s test results suggest that the population means from
Analysis of variance (ANOVA) Is also common in field trial Multiple linear regression was carried out to ascertain if there 6. trtd. tri5. and {13 are not statisticallv different from
experiments that involve two or three years. For example, i istical diff in the vield b he th Model 5(6417.22(1283.44| 7.33|<.0001 AR y
BaF;iI (1992), Korzun et al (1998) andyM ArermeEL alp(2005) :S a s_tatlstlcz; | erenhce 'r? the yie _ethweent e 'ee each other. It also shows that the population means from

| L Pt oca_lt!ons and across the t TE(G (el 91141 ] e e Sy piTing Error 90| 15764 175.15 trt3 and trt2 and trt 2 and trt 1 are not statistically different
have all used an ANOVA approach in the analysis of wheat. fertilizer rates. SAS version 9.4 was used to conduct the from each other respectively
regression analysis. Corrected Total| 95| 22181 |
ANOVA is a method for comparing the fit of two models: a Empirical Models
single mean model (which is a reduced or restricted model) * A multiple linear regression model was estimated: Table 4. Tukey’s Test
versus the group means model (which is the full or Yyieta = Po+ PiTrty + ByTrts + sTrty + BuTrts + BsTrts + e Means with the same letter
unrestricted model). _ _ _ are not significantly different. : ' i '
) where Y, ;.4 IS the yield of wheat in kg/ha, Trt, to Trt are . AP R P Figure 2. Wllnter WTe?t fert”!%t_nal plots 1OIOI pounds
_ _ _ _ dummy variables for treatment. Ttr, (or control) was i s N per acre plot, on left, 0 N right; at Greenville, TX.
It I1s usually expected that either a regression design or a excluded from the model to avoid the problem of perfect A 73.869| 16(6 March 2010.
ANOVA design will result in consistent results. multicollinearity. A
* An ANOVA model was also estimated for the variable yield A 73.0441 16)4
To illustrate the applications of models that can be used to by treatments regardless of the year and location. The A
conduct multi-year analysis this study chose a field trial following ANOVA model was analyzed. A 72.850| 1865
experiment of spring fertilizer rates on winter wheat in the Vi~ + €0 OF Y~ + a; + € .
Northern Texas Blacklands. ! ! T L .
where y;; = " response in the i™ treatment group, i = 1, 2, B A 70.231| 16| 3

_ _ _ .. 6;]=1,2, ..., n;In treatment group I; y; Is the mean In B
Accordlng to USDA, Whea¥ ranks third among U.S._ field crops the treatment group i: u is the overall mean; a; is the it - . e R o
In planted acreage, production, and gross farm receipts, behind treatment effect; and e;; = independent, normally '
corn and soybeans (USDA, 2016). In Texas, wheat for grain Is distributed errors with mean zero and variance o2 c
one of the most valuable cash crops, usually exceeded In value . . . C 53.313( 16| 1

. . * Both models were estimated using SAS version 9.4.
only by cotton lint, sorghum, and rice.
RESULTS Figure 1. Distribution of yield by treatments, 2010-2012
Planting, cultivation and harvesting of wheat is done Multiple Regression Distribution of Yield
mechanically. High quality hard red winter wheat is used In Table 1. Analysis of Variance ~ [Een=r <oom
the production of commercial bakery flour. Lower grades and o ot Ferimieres - 1 T
varieties of soft red winter wheat are used in family flours. — i,
YV ariable | Label DF | Parameter | Standard | t Value | Pr = |t T i a
Estimate Error > 2 = -
Intercept | Intercept 1 >3 3188 3 3087 1611 | =.0001 = o
Tri2 1 4.4250 46791 0.95 | 03468 o ; L 1 - - CONCLUSION
Trt3 1 16.9125 4.6791 3.61 | 0.0005
RESEARCH OBJECTIVES Trtd 1 10 7250 4 6701 4 272 | = 0001 e | The results from the regrESSiOn anaIySiS and the ANOVA
: . : : .. . 1 showed that the two approaches are consistent. However, the
The main objective of this study is to present statistical 1t 1) 19-813) S0/ 417 =0000 U 1 : 3 4 5 ANOVA a00roach i anore ~otical since it allows for
models that can be used to conduct a multi-year and 1rto 1] =0-°00] 406791 4.59]=0001 i P o DTS pra Jud SITEs 1L a7on
: _ : e 17y multiple means comparisons without having to estimate the
location analysis of spring fertilizer rates in the northern model multiple times as in multiple regression.
Texas Blacklands. e O Bayrare nr BEraime Multiple Regression
: ) * The F test statistic was statistically significance at the 5%
- o Analysis of Variance ST level There i S ahrrefenl] e ¢
The specific objectives are: significance level. There Is enough statistical evidence to
1 Todi 1tio] _ 4 ANOVA model Source DF| Sum of| Mean|FValue| Pr>F conclude that at least one of the dummy variables affects
. To discuss multiple regression an models, Squares| Square the dependent variable (yield). REFERENCES
2. To estimate and interpret the findings from the - : : -
_ _ Maodel 5|l g417.22] 1283 44 7233| <0001 e The parameter estimates associated with dummy variables : : :
regression analysis, trt3, trt4, trt5 and trt6 were statistically significant at the 5% é Unlteg gtate_s Dec|)3alr _tme[r;t ffbAg“C;g;ge’ =conomic
3. To estimate and interpret findings using ANOVA. Error 0] Lasod] 17e.4s significance level indicating trt3 through trt6 were all esearch Service, Online Database, (2016).
Corrected Total| 95| 22181 higher that the control.
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