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ABSTRACT 
 

Maturity is a significant part of cotton production and can affect yield, quality, 

and suitability to an environment. However, maturity characteristics are often measured 

independently of actual fruiting site locations on cotton plants. The purpose of this study 

was to define maturity of multiple cultivars based on fruit distribution and compare these 

measurements with in-season plant maturity estimates. Field experiments were conducted 

in 2010-2011 with seven cotton cultivars in a randomized complete block design with 

four replications in two locations. Measurements of in-season nodes above white flower 

and end-of-season boll distribution were used to determine cultivar maturity 

characteristics. Cultivars showed consistent nodes above white flower maturity ranking 

characteristics between environments in 2011, but differed in 2010. However, relative 

maturity of the cultivars based on boll distribution was consistent over all of the 

environments tested in 2010 and 2011. Our results suggest that maturity comparisons 

between cultivars are more accurately performed using boll distribution than nodes above 

white flower. 
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INTRODUCTION 
 
 The ability to measure maturity is important in cotton production for several 

reasons. Among these reasons are the choice of planting date, location, and cultivar. 

Differences in the patterns of boll production on cotton plants can affect yield, 

environmental stress, fiber quality, and maturity characteristics. Historically, maturity has 

been measured using plant height, total nodes, and nodes above white flower (NAWF) 

measurement methods. However, within-plant boll distribution may give a more 

consistent measurement of relative maturity. The purpose of this study was to compare 

NAWF measurements with boll distribution measurements to see how closely the two 

measurements were related, and which was more consistent in assigning cultivar 

maturity. 

Economic Impact 

In recent past, Texas has been the leading cotton producing state in the United 

States. The 2010 Texas cotton crop accounted for 7.5 million bales, out of the 17.1 

million total bales produced for the whole United States (USDA NASS, 2011). 

 Lubbock County is located in the Southern High Plains of Texas, where more 

than 3.5 million acres of cotton are grown. On average, 4.25 million bales are produced 

in the Lubbock area, and in 2010, 2 billion dollars were generated from area producers 

(Texas AgriLife Services, 2010). With its vast acreage of cotton production, the South 

Plains area produces 66% of Texas’s cotton, 30% of the United States cotton, and around 

5% of the world’s cotton crop (Texas AgriLife Services, 2010).  

  CHAPTER I 
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Maturity Characteristics of Cotton 

Upland cotton (Gossypium hirsutum L.) is the primary species of cotton grown in 

the United States. The wild relatives of domestic cotton are perennial vines that grow 

primarily in tropic and subtopic areas. Although modern cotton cultivars are grown as an 

annual crop, many of the perennial characteristics are still evident, including 

indeterminate fruiting habit and ability to compensate for yield loss on one part of the 

plant by producing additional fruiting sites higher in the plant. This indeterminate fruiting 

habit means that  leaves and nodes will continue to be added after fruiting has 

commenced (Bednarz and Nichols, 2005).  

Although cotton is a perennial in tropical regions, it is managed as a summer 

annual crop under commercial production. Flowering that contributes to economic 

yield (effective flowering) begins sixty days post planting and will continue for roughly 

4-6 weeks (Burns, 2009). During this period of flowering, flowers are formed on 

adjacent nodes up the plant on two- to three-day intervals (Bednarz and Nichols, 2005). 

Therefore, there are several fruiting sites on a plant with varying maturity levels.  

The earliness of a cotton cultivar has been defined as the number of days it will 

require after planting to achieve an acceptable yield (Bednarz and Nichols, 2005). 

Bednarz and Nichols (2005), Ray and Richmond (1966), and Richmond and Radwan 

(1962) defined cotton crop maturity, or earliness of cotton maturity as the quantity of 

total crop that is produced by mechanical harvest. Cotton maturity could simply be 

defined as, achieving critical amounts or proportions of yield in a certain amount of 
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time. Maturity characteristics, compensation for stress, and environmental factors affect 

boll distribution. 

Maturity affects yield in many ways. Bednarz and Nichols, (2005), state that 

unlike early maturing cultivars, full season cultivars may be better able to produce 

more stable yields and recover from exposure to brief periods of drought. (Bednarz and 

Nichols, 2005; Jenkins et al., 1990) both found that earlier maturity cultivars produced 

a greater percentage of their total lint yields at lower main stem nodes than the later 

maturity cultivars. Even though later maturing cultivars may have better yield stability, 

production of fruiting sites are limited by effective heat units. Lint from fruiting 

position one are typically more mature and longer than lint from second and third 

fruiting positions (Heitholt and Schmidt., 1994; Kerby et al., 1993) 

Quality 

Maturity can also affect lint quality. Open bolls being exposed to inclement 

weather can suffer a decrease in quality or lint weight  (Waddle, 1984). Fiber quality of 

cotton cultivars with varying maturity rates will be affected by the percentage of bolls 

produced during optimal boll conditions. Developing fibers are very sensitive to 

environmental conditions, such as severe temperatures, nutrient deficiencies, and low 

water availability, which can lead to the reduction of final fiber length (Mauney and 

Stewart, 1986). 

Boll Maturity 

The number of days between the beginning of flowering and the first cracked boll 

is defined as boll maturation. This period is strongly influenced by temperature 
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( B u r n s ,  2 0 0 9 ) .  D uring boll maturity, boll dehiscence occurs, seed and fiber 

maturation take place, and the boll reaches its maximum weight and volume. When the 

boll is fully mature, the boll’s capsule walls will begin to dry. Due to uneven shrinkage to 

the cells adjacent to the dorsal suture, the carpel walls will split, resulting in boll opening 

(Ritchie et al., 2004).  With cellulose deposition of the secondary wall and fiber 

elongation being temperature dependent, practices have shown that temperature is the 

overriding factor for controlling the length of boll maturation period. High day time 

temperatures are not able to compensate for low night time temperatures during boll 

development (Mauney and Stewart, 1986). 

Heat Units 

Accumulated heat units, or growing degree days, are a useful measure of cotton 

developmental time. A heat unit (HU) is calculated from daily maximum and minimum 

air temperature values as HU°C = (°Cmax + °Cmin)/2-15.6 oC when HU > 0.0, and is the 

amount of heat energy a plant is in contact with each day during the growing season 

(Gowda et al., 2007). Gowda et al., (2007) found that cotton requires about 550 heat 

units to first flower and around 1000 heat units to first open boll. Furthermore, he 

found that it takes around 1444 heat units from planting to 100% maturity. 

Compensation for Fruit Loss 

 Cotton plants compensate for lost fruit by initiating fruit in other areas of the plant 

as bolls, flowers, or squares are aborted. If fruit loss occurs early in the season, with 

enough time cotton has the ability to compensate for the loss. Cotton compensates for the 

loss of fruiting structures early in the season through increased vegetative growth and 
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fruit production later in the season (Bednarz and Nichols, 2005; Ritchie et al., 2009; 

Sadras, 1995). Early research by Bednarz and Roberts (2001), showed that early-season 

removal of floral buds, moved cotton seed production to the upper and outer fruiting 

positions.  

Nodes Above White Flower 

Environmental factors, such as light quality, light intensity, and night and day 

temperatures can establish which node will bear fruit first (Mauney, 1966). 

Differentiation of the first floral bud can begin as early as ten to fourteen days after 

emergence. With increasing boll load, maturation of cotton is triggered by the 

decreasing development of new main-stem nodes. Thus, will cause first-position white 

flowers to appear progressively closer to the plant apex (Bourland et al., 2001) .  

Node development is one of many dominant sinks for carbohydrates produced 

from photosynthesis during early season vegetative growth. Cotton will contribute 

fewer carbohydrates to vegetative growth and more to developing bolls as fruiting 

commences. As more energy is spent on developing bolls, main-stem node counts and 

NAWF will decrease. The mechanism allows NAWF measurements to estimate 

maturity (Bourland et al., 1992 ). 

Traditional measurements for crop maturity such as NAWF have been used to 

measure cotton maturity. NAWF measures the production and growth of fruit(Bednarz 

and Nichols, 2005; McClelland, 1916). This use of node number of first position white 

flower relative to the plant apex as a measurement of cotton crop maturity was first 

reported by Waddle (1974). Bourland et al. (1992 ) used nodes above white flower 
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(NAWF) to indicate crop maturity by counting the main-stem nodes above the 

sympodial branch with a white flower in the first position from the main axis. He also 

stated that monitoring development and maturation of cotton can be done using nodes 

above white flower. NAWF measurements are a reliable method for measuring cotton 

maturity with-in a cultivar. 

 Effective flowering is terminated through a physiological effect called “cutout” 

(Bourland et al., 2001). Bourland et al. (1991) defined cutout as the date at which the 

plants have nodes above white flower equal to 5.0. The last effective bolls reach 

maturity after this period. In tests where multiple harvests are not planned, 

physiological cutout dates can provide temporally reliable measures of maturity 

(Bourland et al., 2001).  

Flowering intervals in cotton are affected by temperature, location on the plant, 

and cultivar so caution should be taken when qualifying cotton flowering (Bednarz and 

Nichols, 2005; Burns, 2009).  

Boll Distribution  

As stated by Bednarz and Nichols (2005), cotton blooms from the bottom  to 

the top of the plant, with flowers formed on adjacent nodes up the plant on two- to 

three-day intervals. Early season cultivars tend to produce more fruit near the bottom of 

the plant, and later season cultivars produce more fruit near the top of the plant  

(Ritchie et al., 2009). These fruiting sites are at different maturity stages during periods 

of environmental events that can affect growth (Burns, 2009).Timing and fruit location 

of both vertical and horizontal locations of fruit on the plant, have been interchangeably 
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described as boll distribution  (Bednarz and Nichols, 2005; Ritchie et al., 2004; Ritchie 

et al., 2009). End-of-season within-plant boll distribution, maps fruit location by main-

stem node and sympodial fruiting position on each individual plant (Ritchie et al., 

2011). This measurement can show what impacts yield, also where and when plants 

produced most of their crop.  

Objective 

Determine the effectiveness of in-season NAWF measurements for cultivar 

maturity classification, when compared to maturity using boll distribution over multiple 

years and locations. 

Hypothesis  

End of season within-plant boll distribution measurement is more efficient than 

using in-season NAWF to determine cotton cultivar maturity. Boll distribution reveals 

each boll at its fruiting site by node and position, showing superior maturity differences 

between cultivar comparisons than NAWF.  
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MATERIALS AND METHODS 
Cultural Practices 

The study was conducted in 2010 and 2011 at the Texas Tech University 

Research farms in New Deal and at Quaker Avenue in Lubbock, TX. Soil classifications 

are an Acuff sandy clay loam soil at the Quaker location and a Pullman clay loam at the 

New Deal location. These locations were both irrigated using sub-surface drip irrigation 

system (SDI), with SDI tape placed .20 m below each row at a rate of 0.60 cm day-1. 

In 2010, cotton was planted on May 19 at the Quaker location and May 21 at the 

New Deal location. In 2011, cotton was planted on May 13 at the Quaker location and 

May 17 at the New Deal location. The cotton was grown according to best management 

practices outlined by the Texas AgriLife Extension Service in both years. 

Plant Material and Design 

In both years, we used three Delta&Pineland (DP) cultivars and four FiberMax 

(FM) cultivars. The trademarked technology represented by the cultivars included 

Bollgard II® Roundup Ready® Flex (B2F and B2RF) and LibertyLink ®/ Bollgard II® 

(LLB2). The following cultivars were used in this study: DP 0912 B2RF (PVP 

200900057); DP 0924 B2RF (PVP 200900064); DP 0935 B2RF (PVP 200900062); FM 

9180B2F (PVP 200800194); FM 9170B2F (PVP 20100275); FM 1845LLB2 (PVP 

201000310); and, FM 1773LLB2 (PVP 201100454).  

The cultivars were planted in a randomized complete block (RCB) design with 

four replicates at both the New Deal and Quaker locations. Plot size consisted of two 

thirty five foot rows in 2010, and two forty foot rows in 2011. Total plant density ranged 

  CHAPTER II 
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from eleven to fourteen plants per meter square, with most plots ranging from twelve and 

a half to fourteen plants per meter square.  

Maturity 

After flowering began, main-stem NAWF were measured on seven random plants 

in each plot weekly during the 2010 season. Main-stem nodes above the uppermost 1st 

position cracked boll were also measured from first open boll until defoliation. In 

addition, plant height, total number of main-stem nodes, white flower and cracked boll 

node by position were recorded weekly in 2011.  

Yield and Yield Distribution 

Prior to harvest, 1 m row from one of the middle harvest rows was destructively 

harvested and plant mapped. The plants were cut at soil level and removed from the field. 

For each plant within the 1 m sample, bolls were removed and grouped by individual 

fruiting site (node and fruiting position). The number of bolls by fruiting site was counted 

for all plants in each plot sample, and boll mass was measured using a laboratory balance. 

The plants from each plot sample were counted so that boll numbers could be compared 

between cultivars on either a per-plant basis or on per-unit area. Plant mapping data were 

smoothed using the method described by Ritchie et al. (2011): boll fractions at individual 

nodes for each position were subjected to a weighted smoothing factor between adjacent 

nodes to reduce within-node variability. 

Accumulated boll fraction was calculated by node from the lowest fruiting node 

to the highest fruiting node for each cultivar. For each node, the first position boll was 

grouped with second- and third-position bolls from the same flowering dates for the 
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purpose of boll accumulation estimates. Second position flowers were observed an 

average of two nodes below first position flowers on the same dates (Figure ), so second 

position bolls were grouped with first position bolls that occurred two nodes higher on 

the plant. Likewise, there was a four node difference in first and third position flowers on 

the same flowering date ( 

Figure ), so third position bolls were grouped with first position bolls that 

occurred four nodes higher on the plant.  

 Bolls at each first, second, and third position by node were summed to obtain 

accumulated fraction of bolls. Boll fraction values for each fruiting position were 

calculated as the ratio of boll number at each node to the total boll number.  

 Two rows were harvested using a cotton stripper and weighed. Grab samples were 

collected during harvest. The grab samples were ginned on a table top gin and weighed 

for lint yield and lint percentage. Ginned samples were analyzed at the Texas Tech 

University Fiber Biopolymer Research Institution.  

Statistical Analysis 

In-season data were analyzed using a generalized linear mixed model 

(GLIMMIX) in SAS 9.2. The plots were arranged in a randomized complete block 

design, so replicate was treated as a random effect, and cultivar was treated as a fixed 

effect as discussed by Littell et al. (2006). In-season data measurements were separated 

by days after planting. 
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RESULTS AND DISCUSSION 
 
NAWF Rankings 

As described by (Bourland et al., 2001), decreases in NAWF are associated with 

increasing maturity within a cotton plant. Therefore, nodes above white flower were 

compared between cultivars as an estimate of maturity. The reasoning was that, the 

cultivars with higher NAWF measurements would be expected to have more time before 

cutout, and would therefore have later maturity characteristics.  

At the New Deal location in 2010, the cultivars with the lowest NAWF, and 

therefore the presumed earliest maturity characteristics based on NAWF were 

FM1773LLB2, FM1845LLB2, and DP0912B2RF. The cultivars with higher NAWF 

values were DP0924B2RF, FM9170B2F, and FM9180B2F. At the Quaker location, the 

cultivars with the lowest NAWF were DP0912B2RF, FM9170B2F, and FM9180B2F. 

The cultivars with comparatively higher NAWF values were DP0935B2RF, 

FM1773LLB2, and FM1845LLB2. The only cultivar in 2010 that consistently ranked in 

the same maturity class based on NAWF was DP0912B2RF, which ranked first at Quaker 

and second at New Deal (Table 1). 

In 2011, the cultivars with the lowest NAWF measurements were FM9170B2F and 
and FM9180B2F, which ranked among the three earliest maturing based on NAWF in 
both locations ( 

Table 2). In 2011, DP0912B2RF and DP0924B2RF were consistently near the 

middle of the group in maturity, and were ranked either fourth or fifth in each location. 

The cultivar with the consistently higher NAWF in 2011 was DP0935B2RF, ranking 7th 

CHAPTER III 
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at both locations. FM1773LLB2 ranked early at the Quaker location and late at the New 

Deal location, while FM1845LLB2 ranked 2nd at the New Deal 2011 location, but it 

ranked 6th at the Quaker location. In summary, in 2011, two cultivars were consistently 

early, two were consistently in the middle, and one was consistently late based on NAWF 

measurements. Two cultivars had among the highest NAWF values in one location and 

among the lowest in the other. 

Over both growing seasons, cultivars that consistently had low NAWF were 

DP0912B2RF, FM9170B2F, and FM9180B2F in three locations. DP0935B2RF 

consistently had high NAWF in three locations, and FM1773LLB2 and FM1845LLB2 

had high NAWF numbers in two of the four locations. For the most part, cultivars did not 

follow a consistent pattern of relative maturity between environments. 

Boll Accumulation Rankings 

 In 2010, cultivars that showed characteristics of early maturing cultivars were 

DP0912B2RF and DP0924B2RF. These cultivars showed higher boll fractions by node at 

the lower nodes, and lower boll fractions by node at the higher nodes (Table 3Table 5). 

The combination of increased early fruiting and decreased late fruiting resulted in a more 

rapid accumulation of total boll fraction in both locations (Table 4Table 6). 

FM1773LLB2 and FM9170B2F showed the latest maturity characteristics and ranked 6th 

and 7th in boll accumulation rate in 2010 (Table 10). In 2011, DP0912B2RF and 

DP0924B2RF were consistent with 2010 as exhibiting early maturity characteristics. 

FM1773LLB2 and FM9170B2F followed the same ranking pattern as 2010. 
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Over both growing seasons, cultivars that consistently exhibited early maturity 

characteristics based on boll distribution rankings were DP0912B2RF and DP0924B2RF 

(Table 8Table 10). FM9170B2F and FM1773LLB2 were consistently ranked as later 

maturing. Cultivars FM9180B2F, FM9170B2F, and DP0935B2RF had similar maturity 

characteristics, ranking either third, fourth, or fifth earliest maturing in all four locations. 

Even with late season rain and hail in 2010, boll accumulation rankings between both 

environments were consistent.  

NAWF vs. Boll Accumulation Rankings 

 There were substantial differences between NAWF maturity rankings; and 

accumulated boll maturity rankings. Based on NAWF measurement rankings, 

FM9170B2F would be expected to be an early maturing cultivar based on its low NAWF 

values in three of the four locations. However, this cultivar was one of the later maturing 

cultivars in all four locations. FM9180B2F was another cultivar that had consistently low 

NAWF, but accumulated bolls more slowly than most of the other cultivars. Even 

DP0912B2RF, which was most consistent among the cultivars for NAWF rankings and 

boll distribution accumulation rankings, varied from early to mid-maturing-based on 

NAWF measurements, but was consistently early based on boll accumulation. Based on 

NAWF measurements, DP0924B2RF would be expected to have maturity characteristics 

near the middle of the cultivars tested in this study. However, boll distribution and 

accumulation suggested that DP0924B2RF actually accumulates fruit earlier than most of 

the other cultivars. 
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 It appears from this research that NAWF measurements are not purely a measure 

of crop maturity based on the accumulation of harvestable boll fraction. As shown in 

(Figure ), the rate of occurrence of white flowers is not strongly impacted by cultivar 

characteristics. Therefore, NAWF are primarily a function of the total nodes produced on 

a specific date. Instead, there appears to be an inherent level of determinacy based on 

node accumulation that is not necessarily related to the accumulation and maturation of 

bolls on the plant. The NAWF measurements are not consistent with the number and 

location of bolls that are developing throughout the season.  

Although NAWF measurements showed different maturity rates when matched 

with boll distribution measurements, NAWF measurement is a reliable method for 

determining physiological cutout. Thus, knowing physiological cutout will enable one to 

efficiently schedule harvest, defoliation, and termination of insecticide applications 

(Bourland et al., 2001). Boll distribution measurements neatly classified maturity but 

could simply be a stepping stone to fully understanding and measuring cotton maturity. 

Along with other research and methods of measuring maturity, boll distribution 

measurements will help comprehend cotton maturity in the future. All other cultivars did 

not follow a significant trend between maturity rankings. For the most part, the Delta 

Pine cultivars tended to have higher NAWF numbers in relationship to their earliness 

than the FiberMax cultivars. Based on boll distribution, cultivar maturity rankings were 

relatively consistent over all locations. With this outcome, one could better manage 

cultivar selection between companies for a maturity that better suits their needs.  
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Lint Yield and Fiber Quality 

In Table 11, FM9180B2F was the highest yielding cultivar in 2010; 

FM1845LLB2 and FM9170B2F were not significantly lower than FM9180B2F. 

DP0912B2RF, DP0935B2RF and FM1773LLB2 were significantly lower than 

FM9180B2F. Being the lowest yielding cultivar, DP0924B2RF was significantly lower 

than FM9180B2F, FM1845LLB2, and FM9170B2F. All four FiberMax cultivars 

produced the highest yield, which would be expected due to the cultivars exhibiting later 

maturity characteristics that accumulated bolls later in the season. In some instances, 

potential yield and boll retention would have been affected by late season fruit loss due to 

extensive amounts of rain and hail damage. However, boll accumulation rankings showed 

consistency between both environments.  

In 2011, FM1845LLB2 yielded the highest in Table 12. FM9180B2F was the 

lowest yielding cultivar. FM1773LLB2 and DP0912B2RF had significantly lower yields 

than FM1845LLB2. DP0935B2RF, FM9170B2F, and DP0924B2RF had significantly 

higher yields than FM9180B2F. Significantly lower amounts of rain and extreme 

temperatures resulted in lower yields for 2011. These extreme environmental conditions 

resulted in two of the four FiberMax cultivars producing lower yields, which had later 

maturity characteristics, and two of DeltaPine cultivars producing higher yields with 

early maturity characteristics. However, we would have expected the increased heat units 

available in 2011 to favor the later maturing cultivars. HVI measurements were 

significant between cultivars in all environments; in 2011, uniformity was not significant 

between cultivars.  
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Accumulated Fraction of Total Bolls by Node 

 Figure 1 shows accumulated fraction of total bolls by node. With the exception of 

Quaker in 2011, DP0912B2RF had the highest early season boll set and retention among 

the cultivars and ran just below DP0924B2RF at the Quaker location. With the exception 

of New Deal 2010, DP0924B2RF was among the cultivars that had high early season boll 

set and retention, where at the New Deal location in 2010 it ran early to mid-maturing. 

For the two locations and years, FM9170B2F had the lowest early season boll set and 

retention. FM1773LLB2 had the second lowest early season boll set and retention when 

pooled over environments. DP0935B2RF, FM1845LLB2, and FM9180B2F accumulated 

bolls in-between the early and the late season maturing cultivars in all four instances. 

This outcome is similar to findings by (Ritchie et al., 2009), where accumulated fraction 

of bolls by position at each node showed a similar pattern to the boll number by node at 

each position. Estimates of maturity characteristics maybe better obtained by 

understanding where the plant compensates for lost or gained bolls at specific node and 

positions. Accumulation of boll set and retention could be the key factor to fully 

understanding maturity.  
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Table 1. NAWF by DAP New Deal & Quaker locations 2010 
 

 NAWF by DAP (New Deal & Quaker locations 2010) 
Location 

DAP 
 

DP0912 
B2RF 
(Rank) 

DP0924 
B2RF 
(Rank) 

DP0935 
B2RF 
(Rank) 

FM1773 
LLB2 
(Rank) 

FM1845 
LLB2 
(Rank) 

FM9170 
B2F 

(Rank) 

FM9180 
B2F 

(Rank) 
New Deal 59 7.2ab†(4)‡ 6.8bc(2) 7.8a(7) 6.5c(1) 7.1abc(3) 7.3ab(5) 7.3 ab(6) 
 67 6.5 ns§(6) 6.5 ns (7) 6.4 ns (4) 6.3 ns (1) 6.3 ns (2) 6.5 ns (5) 6.4 ns (3) 
 74 4.8 c (1) 5.3 a (7) 5.0 bc (2) 5.0 abc (3) 5.2 ab (6) 5.1 abc (4) 5.1 abc (5) 
 88 1.4 c (1) 2.0 a (7) 1.4 c (2) 1.8 ab (6) 1.6 bc (3) 1.6 bc (4) 1.7 abc (5) 
Total Rank  2 7 4 1 3 5 6 
Quaker 61 8.0 bc† (3)‡ 8.4 ab (6) 8.5 a (7) 8.0 abc (5) 7.9 bc (2) 8.0 bc (4) 7.9 c (1) 
 69 6.0 c (1) 6.2 bc (2) 6.8 a (7) 6.4 b (6) 6.3 bc (4) 6.2 bc (2) 6.3 bc (5) 
 76 4.2 bc (4) 4.2 bc (5) 4.9 a (7) 4.2 bc (3) 4.3 b (6) 3.8 c (1) 4.1 bc (2) 
 90 1.3 ns§ (1) 1.4 ns (3) 1.6 ns (6) 1.5 ns (5) 1.9 ns (7) 1.3 ns (2) 1.4 ns (4) 
Total Rank  1 4 7 5 5 1 3 
† Values within a row with the same letter are not significantly different at Pcritical = 0.1 
‡ Ranking; 1 indicates the lowest value for each node 
§ Not significant within row 
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Table 2. NAWF by DAP New Deal & Quaker locations 2011 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

† Values within a row with the same letter are not significantly different at Pcritical = 0.1 
‡ Ranking; 1 indicates the lowest value for each node 
§ Not significant within row 
 
 
 
 
 
 
 
 
 
 
 
 

 NAWF by DAP (New Deal & Quaker locations 2011) 
Location 

DAP 
 

DP0912 
B2RF 
(Rank) 

DP0924 
B2RF 
(Rank) 

DP0935 
B2RF 
(Rank) 

FM1773 
LLB2 
(Rank) 

FM1845 
LLB2 
(Rank) 

FM9170 
B2F 

(Rank) 

FM9180 
B2F 

(Rank) 
New Deal 55 6.1 a† (4)‡ 5.2 b (1) 6.3 a (6) 5.9 ab (3) 6.1 a (5) 6.3 a (7) 5.7 ab (2) 
 62 6.1 a (5) 6.1 a (7) 6.1 a (4) 6.2 a (6) 5.5 ab (3) 5.3 b (1) 5.4 b (2) 
 69 3.6 ns§ (3) 3.7 ns (5) 4.0 ns (6) 4.0 ns (7) 3.1 ns (2) 3.1 ns (1) 3.6 ns (4) 
 76 2.1 ns (6) 1.9 ns (4) 2.5 ns (7) 1.9 ns (5) 1.7 ns (1) 1.8ns (3) 1.7 ns (1) 
Total Rank  5 4 7 6 2 3 1 
Quaker 55 6.3 a† (5)‡ 5.9 abc (3) 6.3 a (7) 5.7 bc (2) 6.0 abc (4) 5.5 c (1) 6.2 ab (5) 
 59 6.6 ns§ (4) 6.2 ns (2) 6.5 ns (1) 6.7 ns (5) 6.4 ns (3) 7.1 ns (7) 6.7 ns (5) 
 66 6.6 ns (4) 7.0 ns (6) 7.1 ns (7) 6.6 ns (3) 6.8 ns (5) 6.3 ns (1) 6.4 ns (2) 
 73 4.0 ab (4) 4.1 ab (5) 4.9 a (7) 3.9 b (2) 4.2 ab (6) 4.0 b (3) 3.4 b (1) 
 80 2.1 bc (3) 2.2 bc (4) 2.8 a (7) 2.3 abc (5) 2.6 ab (6) 2.1 bc (2) 2.0 c (1) 
Total Rank  4 4 7 3 6 1 1 
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Table 3. First position bolls per plant by node (New Deal location 2010) 
 

1st position bolls per plant by node New Deal 2010 
Node DP0912B2RF DP0924B2RF DP0935B2RF FM1773LLB2 FM1845LLB2 FM9170B2F FM9180B2F 
5 0.098 ns‡ 0.099 ns 0.053 ns 0.013 ns 0.078 ns 0.027 ns 0.047 ns 
6 0.173 a† 0.201 a 0.132 ab 0.053 b 0.176 a 0.067 b 0.124 ab 
7 0.304 a 0.293 a 0.246 ab 0.156 bc 0.296 a 0.139 c 0.223 abc 
8 0.458 ab 0.420 abc 0.338 bc 0.298 c 0.474 a 0.294 c 0.381 abc 
9 0.573 ns 0.476 ns 0.403 ns 0.442 ns 0.578 ns 0.507 ns 0.494 ns 
10 0.605 ns 0.539 ns 0.417 ns 0.541 ns 0.641 ns 0.651 ns 0.528 ns 
11 0.552 ns 0.563 ns 0.480 ns 0.533 ns 0.636 ns 0.706 ns 0.522 ns 
12 0.470 ns 0.584 ns 0.458 ns 0.530 ns 0.552 ns 0.668 ns 0.505 ns 
13 0.332 ns 0.528 ns 0.404 ns 0.418 ns 0.481 ns 0.609 ns 0.439 ns 
14 0.213 ns 0.367 ns 0.253 ns 0.299 ns 0.329 ns 0.468 ns 0.354 ns 
15 0.117 ns 0.250 ns 0.157 ns 0.178 ns 0.237 ns 0.307 ns 0.228 ns 
16 0.064 ns 0.118 ns 0.081 ns 0.077 ns 0.112 ns 0.150 ns 0.146 ns 
† Values within a row with the same letter are not significantly different at Pcritical = 0.05 
‡ Not significant within row 
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Table 4. Accumulated Fraction of Total Bolls by Node at the New Deal location in 2010. At each node, accumulated first 
position bolls were summed with the corresponding second and third position bolls based on flowering date. 
 

Accumulated Fraction of Total Bolls by Node New Deal 2010 
Node 
 

DP0912B2RF 
(Rank) 

DP0924B2RF 
(Rank) 

DP0935B2RF 
(Rank) 

FM1773LLB2 
(Rank) 

FM1845LLB2 
(Rank) 

FM9170B2F 
(Rank) 

FM9180B2F 
(Rank) 

5 0.022 ns† (1) ‡ 0.019 ns (2) 0.004 ns (4) 0.000 ns (7) 0.015 ns (3) 0.002 ns (6) 0.004 ns (5) 
6 0.042 ns (2) 0.064 ns (1) 0.031 ns (5) 0.000 ns (7) 0.046 ns (3) 0.013 ns (6) 0.037 ns (4) 
7 0.117 ns (1) 0.120 ns (2) 0.094 ns (3) 0.030 ns (6) 0.098 ns (4) 0.025 ns (7) 0.061 ns (5) 
8 0.233 a§ (1) 0.236 a (2) 0.192 a (4) 0.080 b (6) 0.208 a (3) 0.067 b (7) 0.156 ab (5) 
9 0.432 a (1) 0.364 ab (3) 0.343 ab (2) 0.207 cd (6) 0.325 b (4) 0.195 d (7) 0.294 bc (5) 
10 0.596 a (1) 0.535 ab (2) 0.424 bcd (5) 0.394 cd (6) 0.480 abc (3) 0.339 d (7) 0.402 bcd (4) 
11 0.762 a (1) 0.646 b (3) 0.594 bc (4) 0.540 bc (6) 0.649 b (2) 0.524 c (7) 0.535 c (5) 
12 0.875 a (1) 0.783 abc (3) 0.725 bcd (5) 0.718 bcd (4) 0.797 ab (2) 0.671 d (7) 0.691 cd (6) 
13 0.940 a (1) 0.917 a (4) 0.907 ab (2) 0.843 bc (5) 0.892 ab (3) 0.822 c (7) 0.842 bc (6) 
14 0.980 ns (1) 0.965 ns (4) 0.960 ns (2) 0.935 ns (3) 0.937 ns (5) 0.916 ns (7) 0.934 ns (6) 
15 0.990 ns (2) 0.987 ns (4) 0.985 ns (5) 0.987 ns (1) 0.977 ns (3) 0.973 ns (7) 0.974 ns (6) 
16 0.998 ns (5) 0.995 ns (6) 1.000 ns (1) 0.998 ns (3) 0.997 ns (4) 0.991 ns (7) 0.997 ns (2) 
Total 
Ranks 1 2 4 6 3 7 5 
† Not significant within row  
‡ Ranking; 1 indicates the highest value for each node 
§ Values within a row with the same letter are not significantly different at Pcritical = 0.05 
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Table 5. First position bolls per plant by node (Quaker location 2010) 
 

1st position bolls per plant by node Quaker 2010 

Node 
DP0912B

2RF 
DP0924B

2RF 
DP0935B

2RF 
FM1773

LLB2 
FM1845L

LB2 
FM9170

B2F 
FM9180B

2F 
5 0.437 a† 0.348 ab 0.287 b 0.233 bc 0.281 b 0.121 c 0.244 bc 
6 0.628 a 0.535 ab 0.437 b 0.394 bc 0.471 b 0.272 c 0.428 b 
7 0.707 ab 0.714 a 0.560 bd 0.533 d 0.602 ab 0.412 d 0.562 abd 
8 0.736 ns‡ 0.735 ns 0.631 ns 0.643 ns 0.665 ns 0.530 ns 0.671 ns 
9 0.709 ns 0.712 ns 0.649 ns 0.694 ns 0.644 ns 0.613 ns 0.709 ns 
10 0.646 ns 0.641 ns 0.676 ns 0.672 ns 0.617 ns 0.649 ns 0.700 ns 
11 0.542 ns 0.599 ns 0.639 ns 0.590 ns 0.546 ns 0.624 ns 0.630 ns 
12 0.395 ns 0.501 ns 0.521 ns 0.527 ns 0.494 ns 0.586 ns 0.519 ns 
13 0.214 b 0.381 a 0.373 a 0.418 a 0.396 a 0.474 a 0.397 a 
14 0.110 c 0.224 bc 0.219 bc 0.300 ab 0.283 abc 0.353 a 0.244 bc 
15 0.047 c 0.103 bc 0.119 bc 0.185 ab 0.171 ab 0.210 a 0.141 ab 
16 0.024 c 0.031 c 0.056 bc 0.091 ab 0.079 ab 0.124 a 0.051 bc 
† Values within a row with the same letter are not significantly different at Pcritical = 0.05 
‡ Not significant within row 
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Table 6. Accumulated Fraction of Total Bolls by Node at the Quaker location in 2010. At each node, accumulated first position 
bolls were summed with the corresponding second and third position bolls based on flowering date.  
 

Accumulated Fraction of Total Bolls by Node Quaker 2010 

Node 
 

DP0912B2RF 
(Rank) 

DP0924B2
RF 

(Rank) 

DP0935B2
RF 

(Rank) 

FM1773LL
B2 

(Rank) 

FM1845LL
B2 

(Rank) 

FM9170B2
F 

(Rank) 
FM9180B2F 

(Rank) 
5 0.080 ns† (1)‡ 0.059 ns (3) 0.065 ns (2) 0.032 ns (6) 0.049 ns (4) 0.007 ns (7) 0.037 ns (5) 
6 0.191 a§ (1) 0.130 b (2) 0.130 b (3) 0.095 bc (6) 0.122 b (4) 0.050 c (7) 0.118 b (5) 
7 0.312 a (1) 0.260 ab (2) 0.229 bc (3) 0.170 cd (6) 0.223 bc (4) 0.111 d (7) 0.210 bc (5) 
8 0.474 a (1) 0.391 ab (2) 0.342 bc (3) 0.287 cd (6) 0.330 bc (5) 0.195 d (7) 0.339 bc (4) 
9 0.604 a (1) 0.529 ab (2) 0.460 bc (4) 0.423 cd (6) 0.444 bc (5) 0.326 d (7) 0.482 bc (3) 
10 0.733 a (1) 0.654 ab (2) 0.605 bc (4) 0.552 c (6) 0.593 bc (5) 0.452 d (7) 0.634 bc (3) 
11 0.851 a (1) 0.787 b (2) 0.761 bc (3) 0.688 d (6) 0.707 cd (5) 0.581 e (7) 0.750 bcd (4) 
12 0.955 a (1) 0.884 b (2) 0.865 bc (3) 0.814 c (5) 0.814 c (6) 0.730 d (7) 0.850 bc (4) 
13 0.980 a (1) 0.958 a (2) 0.945 ab (3) 0.895 bc (6) 0.897 bc (5) 0.845 c (7) 0.940 ab (4) 
14 0.992 a (2) 0.993 a (1) 0.976 a (3) 0.954 ab (6) 0.956 a (5) 0.916 b (7) 0.972 a (4) 
15 0.997 a (2) 1.000 a (1) 0.993 a (4) 0.988 a (5) 0.986 a (6) 0.964 b (7) 0.994 a (3) 
16 1.000 ns (1) 1.000 ns (1) 1.000 ns (1) 1.000 ns (1) 0.997 ns (5) 0.990 ns (7) 0.994 ns (6) 
Total 
Rank 1 2 3 6 5 7 4 
† Not significant within row  
‡ Ranking; 1 indicates the highest value for each node 
§ Values within a row with the same letter are not significantly different at Pcritical = 0.05  
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Table 7. First position bolls per plant by node (New Deal location 2011). 
 
 1st position bolls per plant by node New Deal 2011 
Node DP0912B2RF DP0924B2RF DP0935B2RF FM1773LLB2 FM1845LLB2 FM9170B2F FM9180B2F 
5 0.113 ab†  0.143 a  0.076 bc  0 d  0.044 cd  0 d  0.057 c  
6 0.271 ab  0.317 a  0.221 bc  0 d  0.134 c  0.057 d  0.162 c  
7 0.446 ab  0.500 a  0.439 ab  0.134 c  0.311 b  0.149 c  0.329 b  
8 0.602 a  0.651 a  0.619 a  0.238 b  0.487 a  0.283 b  0.485 a  
9 0.659 a  0.671 a  0.720 a  0.385 c  0.640 a  0.422 bc  0.635 ab  
10 0.637 ns‡  0.594 ns  0.706 ns  0.478 ns  0.676 ns  0.522 ns  0.661 ns  
11 0.518 ns  0.476 ns  0.640 ns  0.538 ns  0.590 ns  0.573 ns  0.640 ns  
12 0.346 ns  0.369 ns  0.524 ns  0.481 ns  0.456 ns  0.572 ns  0.525 ns  
13 0.210 ns  0.249 ns  0.360 ns  0.349 ns  0.321 ns  0.507 ns  0.381 ns  
14 0.110 c  0.155 bc  0.220 abc  0.217 abc  0.203 bc  0.343 a  0.261 ab  
15 0.058 ns  0.069 ns  0.107 ns  0.091 ns  0.105 ns  0.180 ns  0.131 ns  
16 0.020 ns  0.023 ns  0.044 ns  0.037 ns  0.037 ns  0.076 ns  0.049 ns  
† Values within a row with the same letter are not significantly different at Pcritical = 0.05 
‡ Not significant within row 
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Table 8. Accumulated Fraction of Total Bolls by Node at the New Deal location in 2011. At each node, accumulated first 
position bolls were summed with the corresponding second and third position bolls based on flowering date.  
 
 Accumulated Fraction of Total Bolls by Node New Deal 2011 
Node 
 

DP0912B2RF 
(Rank) 

DP0924B2RF 
(Rank) 

DP0935B2RF 
(Rank) 

FM1773LLB2 
(Rank) 

FM1845LLB2 
(Rank) 

FM9170B2F 
(Rank) 

FM9180B2F 
(Rank) 

5 
0.008 ns† (2) 
‡ 0.019 ns (1) 0.000 ns (3) 0.000 ns (3) 0.000 ns (3) 0.000 ns (3) 0.000 ns (3) 

6 0.066 a§ (2) 0.078 a (1) 0.028 b (3) 0.012 b (6) 0.012 b (5) 0.004 b (7) 0.022 b (4) 
7 0.170 a (2) 0.179 a (1) 0.123 ab (3) 0.041 c (6) 0.088 bc (4) 0.028 c (7) 0.087 bc (5) 
8 0.329 a (2) 0.341 a (1) 0.265 ab (3) 0.092 cd (6) 0.194 b (4) 0.091 d (7) 0.185 bc (5) 
9 0.513 a (2) 0.523 a (1) 0.430 ab (3) 0.219 cd (6) 0.378 b (4) 0.208 d (7) 0.349 bc (5) 
10 0.703 a (1) 0.676 ab (2) 0.572 bc (4) 0.390 de (6) 0.574 bc (3) 0.355 e (7) 0.501 cd (5) 
11 0.842 a (1) 0.806 ab (2) 0.722 bc (4) 0.604 cd (6) 0.729 abc (3) 0.518 d (7) 0.678 c (5) 
12 0.917 a (1) 0.900 ab (2) 0.854 ab (3) 0.804 b (6) 0.849 ab (4) 0.694 c (7) 0.808 b (5) 
13 0.967 ns (1) 0.953 ns (2) 0.929 ns (4) 0.912 ns (5) 0.932 ns (3) 0.870 ns  (7) 0.893 ns (6) 
14 0.986 ns (3) 0.990 ns (1) 0.980 ns (4) 0.987 ns (2) 0.980 ns (5) 0.960 ns (7) 0.970 ns (6) 
15 1.000 ns (1) 1.000 ns (1) 0.995 ns (5) 0.995 ns (6) 1.000 ns (1) 0.984 ns (7) 1.000 ns (1) 
16 1.000 ns (1) 1.000 ns (1) 0.998 ns (7) 1.000 ns (1) 1.000 ns (1) 1.000 ns (1) 1.000 ns (1) 
Total 
Rank 2 1 4 6 3 7 5 
† Not significant within row  
‡ Ranking; 1 indicates the highest value for each node 
§ Values within a row with the same letter are not significantly different at Pcritical = 0.05  
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Table 9. First position bolls per plant by node (Quaker location 2011). 
 

1st position bolls per plant by node Quaker 2011 
Node DP0912B2RF DP0924B2RF DP0935B2RF FM1773LLB2 FM1845LLB2 FM9170B2F FM9180B2F 
5 0.160 a†  0.176 a  0.102 b  0.046 cd  0.071 bc  0.018 d  0.098 bc  
6 0.369 a  0.405 a  0.253 b  0.153 cd  0.216 bc  0.086 d  0.237 bc  
7 0.592 ab  0.683 a  0.489 bc  0.320 e  0.414 cd  0.244 e  0.427 cd  
8 0.774 ab  0.814 a  0.680 abc  0.512 cd  0.645 abc  0.466 d  0.600 bcd  
9 0.839 a  0.839 a  0.792 ab  0.614 c  0.771 abc  0.657 bc  0.693 abc  
10 0.821 ns‡  0.750 ns  0.758 ns  0.661 ns  0.778 ns  0.691 ns  0.642 ns  
11 0.679 ns  0.619 ns  0.624 ns  0.599 ns  0.673 ns  0.657 ns  0.545 ns  
12 0.527 ns  0.486 ns  0.461 ns  0.522 ns  0.535 ns  0.543 ns  0.421 ns  
13 0.323 ns  0.314 ns  0.297 ns  0.390 ns  0.380 ns  0.431 ns  0.314 ns  
14 0.181 ns  0.174 ns  0.193 ns  0.274 ns  0.263 ns  0.295 ns  0.199 ns  
15 0.072 ns  0.060 ns  0.104 ns  0.157 ns  0.160 ns  0.143 ns  0.099 ns  
16 0.028 bc  0.016 c  0.052 abc  0.085 ab  0.110 a  0.055 abc  0.037 bc  
† Values within a row with the same letter are not significantly different at Pcritical = 0.05 
‡ Not significant within row 
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Table 10. Accumulated Fraction of Total Bolls by Node at the Quaker location in 2011. At each node, accumulated first 
position bolls were summed with the corresponding second and third position bolls based on flowering date. 
 

Accumulated Fraction of Total Bolls by Node Quaker 2011 
Node 
 

DP0912B2RF 
(Rank) 

DP0924B2RF 
(Rank) 

DP0935B2RF 
(Rank) 

FM1773LLB2 
(Rank) 

FM1845LLB2 
(Rank) 

FM9170B2F 
(Rank) 

FM9180B2F 
(Rank) 

5 0.011 ns† (1) ‡ 0.011 ns (2) 0.010 ns (4) 0.008 ns (5) 0.000 ns (5) 0.000 ns (5) 0.000 ns (3) 
6 0.072 a§ (1) 0.069 a (2) 0.052 ab (4) 0.038 bc (6) 0.035 bc (5) 0.019 cd (7) 0.004 d (3) 
7 0.222 a (2) 0.182 ab (1) 0.145 bc (4) 0.145 bc (6) 0.105 c (5) 0.084 cd (7) 0.033 d (3) 
8 0.378 a (2) 0.334 ab (1) 0.290 abc (4) 0.290 bc (6) 0.246 c (5) 0.216 cd (7) 0.138 d (3) 
9 0.549 a (2) 0.498 ab (1) 0.481 ab (4) 0.480 ab (6) 0.414 bc (5) 0.361 c (7) 0.317 c (3) 
10 0.714 a (2) 0.676 ab (1) 0.653 ab (3) 0.626 abc (6) 0.585 bcd (5) 0.523 cd (7) 0.476 d (4) 
11 0.831 a (2) 0.811 a (1) 0.785 a (3) 0.756 ab (6) 0.721 ab (5) 0.663 b (7) 0.649 b (4) 
12 0.927 a (2) 0.918 ab (1) 0.882 ab (3) 0.853 abc (6) 0.841 bc (5) 0.794 c (7) 0.777 c (4) 
13 0.976 a (2) 0.966 a (1) 0.935 ab (3) 0.926 ab (6) 0.907 b (5) 0.900 b (7) 0.884 b (4) 
14 1.000 a (2) 0.992 a (1) 0.979 ab (4) 0.974 ab (6) 0.974 ab (7) 0.956 b (5) 0.952 b (3) 
15 1.000 a (2) 0.997 a (1) 0.993 a (3) 0.993 a (6) 0.991 ab (7) 0.982 ab (5) 0.973 b (4) 
16 1.000 a (1) 1.000 a (1) 1.000 a (1) 1.000 a (1) 1.000 a (1) 1.000 a (1) 0.993 a (7) 
Total 
Rank 2 1 3 6 5 7 4 
† Not significant within row  
‡ Ranking; 1 indicates the highest value for each node 
§ Values within a row with the same letter are not significantly different at Pcritical = 0.05  
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Table 11. Lint yield for Quaker and New Deal locations 2010 pooled. 
 

Cultivar 
Lint Yield  
(kg Ha-1) 

 
MIC 

 
Length 

 
Uniformity 

 
Strength 

 
Elongation 

DP0912B2RF 1506bc† 4.81a† 1.11d† 82.94ab† 30.40c† 7.05b† 
DP0924B2RF 1410c 4.60b 1.13c 82.74ab 30.83c 7.41a 
DP0935B2RF 1570bc 4.39c 1.13c 81.85c 30.55c 6.83b 
FM1773LLB2 1413bc 4.49bc 1.22a 82.83ab 33.79a 5.28d 
FM1845LLB2 1489ab 4.49bc 1.22a 83.38a 33.86a 5.78c 
FM9170B2F 1560ab 3.90d 1.20b 82.55bc 33.58ab 5.65c 
FM9180B2F 1609a 4.34c 1.19b 83.13ab 32.81b 5.86c 
† Values within a column with the same letter are not significantly different at Pcritical = 
0.05 
‡ Not significant within column 
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Table 12. Seed yield for Quaker and New Deal locations 2011 pooled 
 

Cultivar 
 Lint Yield 
 (kg Ha-1)  

 
MIC 

 
Length 

 
Uniformity 

 
Strength 

 
Elongation 

DP0912B2RF 1533bc† 5.40a† 1.05c† 80.81ns‡ 28.41b† 9.45b† 
DP0924B2RF 1609ab 4.98b 1.06c 81.18ns 28.16bc 9.95a 
DP0935B2RF 1678ab 4.99b 1.06c 80.63ns 27.44c 9.58b 
FM1773LLB2 1465bc 4.85b 1.12ab 81.36ns 29.91a 7.56e 
FM1845LLB2 1538a 5.00b 1.13a 81.49ns 30.72a 7.75de 
FM9170B2F 1623ab 4.41c 1.11b 81.16ns 29.98a 8.24c 
FM9180B2F 1374c 4.54c 1.11b 81.08ns 30.15a 8.11cd 

† Values within a column with the same letter are not significantly different at Pcritical = 
0.05 
‡ Not significant within column 
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Figure 1. Accumulated Fraction of Total Bolls by Node New Deal and Quaker locations 
in 2010 and 2011. 
 
*Significant differences were observed at P critical = 0.05 by node. 
** Significant differences were observed at P critical = 0.01 by node. 
Error bar represents Standard Error of the Mean (SEM). 
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CONCLUSION 
 

The objectives of this study were to compare the maturity rates of seven cultivars 

and to compare in-season NAWF measurements with within-plant boll distribution 

measurements for determining crop maturity.  

Estimates of maturity differed between NAWF and boll distribution 

measurements for all locations. Cultivars showed similar NAWF maturity ranking 

characteristics between environments in 2011but differed in 2010. This difference 

between years would be expected, due to environmental factors: 2010 was a relatively 

cool wet year, and 2011 had record low precipitation with substantially more heat units 

than 2010. However, relative maturity of the cultivars based on boll distribution was 

consistent over all of the environments tested in 2010 and 2011.  

The results of this study suggest that boll distribution measurements can provide a 

consistent method for determining crop maturity rate, because in-season NAWF 

measurements varied from boll distribution measurements and also varied with 

environment. 

 The outcome that boll distribution measurements are a more reliable method than 

NAWF for measuring maturity,will allow for better cultivar selections for planting date, 

location, and compensate for environmental stress. With a better comprehension of cotton 

maturity, we can improve yield, boll distribution, and fiber quality. Further investigation 

is needed across multiple environments to better understand the nature of this research.   
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APPENDIX
  

Table 1A. Accumulated heat (DD 15.6) required by main-stem node for white flower and 
cracked boll (Quaker location 2011) 
  

 
     

Quaker 2011 

Cultivar 
Main-stem 

node 

Accumulated 
Heat Units to  
White Flower  

Additional Heat 
Units to Cracked 

Boll 

Accumulated 
Total Heat 

Units 
DP0912B2RF 7.6 777 626 1403 

 
11.5 909 546 1455 

DP0924B2RF 8.2 804 599 1403 

 
11.5 904 551 1455 

DP0935B2RF 8.0 804 599 1403 

 
11.9 917 538 1455 

FM1773LLB2 7.7 753 649 1403 

 
11.6 887 569 1455 

FM1845LLB2 8.0 796 606 1403 

 
11.3 901 554 1455 

FM9170B2F 8.3 786 616 1403 

 
11.7 898 557 1455 

FM9180B2F 7.9 794 609 1403 
  11.7 906 549 1455 

 

There was a direct positive correlation between accumulated heat units to white 
flower and main-stem node counts, as shown in Table 9. The majority of cultivars tended 
to produce white flowers at the uppermost main-stem node 11-12, around 900 heat units, 
with FM1773LLB2 and FM9170B2F falling just below that. In 2011, the Quaker location 
had only two main-stem node measurements requiring 140C heat being between boll 
opening and adjacent nodes. 
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Table 2A. Accumulated heat (DD 15.6) required by main-stem node for white flower and 
cracked boll (New Deal location 2011) 
 

New Deal 2011 

Cultivar Main-stem node  

Accumulated 
Heat Units to 
White Flower  

Additional Heat Units 
to Cracked Boll  

 Accumulated 
Total Heat 

Units 
DP0912B2RF 7.7 699 606 1305 

 
9.5 764 608 1371 

 
11.4 832 585 1417 

DP0924B2RF 7.6 696 609 1305 

 
8.9 742 629 1371 

 
11.4 835 582 1417 

DP0935B2RF 6.6 654 651 1305 

 
8.6 730 641 1371 

 
10.9 817 600 1417 

FM1773LLB2 7.8 712 593 1305 

 
9.3 764 608 1371 

 
11.9 850 567 1417 

FM1845LLB2 7.9 709 597 1305 

 
9.3 756 615 1371 

 
11.5 834 584 1417 

FM9170B2F 7.8 690 615 1305 

 
9.7 758 614 1371 

 
11.8 830 587 1417 

FM9180B2F 8.1 709 596 1305 

 
10.0 774 598 1371 

  11.6 830 587 1417 
 

The amounts of accumulated heat units to white flower in Table 10 were 
relatively close in nature. The only exception was DP0935B2RF, which had the least 
amount of heat units to white flower. In 2011, the New Deal location had three main-
stem node measurements that exhibited a 26oC heat unit required between boll opening 
and adjacent nodes.  
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Table 3A. Accumulated heat (DD 15.6) required by node and position for mature boll 
(2011) 
 

Accumulated Heat Required for Mature Boll 
Node Position 1 Position 2 Position 3 

5 1237 1292 1357 
6 1264 1323 1396 
7 1292 1357 1426 
8 1323 1396 1480 
9 1357 1426 1512 
10 1396 1480 1544 
11 1426 1512 1576 
12 1480 1544 1608 
13 1512 1576 1640 
14 1544 1608 1672 
15 1576 1640 1704 
16 1608 1672 1736 
17 1640 1704 

 18 1672 1736 
 19 1704 

  20 1736 
   

Both locations in 2011, exhibited additional heat units to cracked boll which 
corresponded with the findings of Bednarz and Nichols (2005). Main stem node counts 
were not recorded each week in 2010; therefore heat unit comparisons were not 
calculated. 
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Figure 1A. Accumulated Heat Units (DD 15.6) for node of 1st position white flower at 
the New Deal and Quaker locations in 2011. No significant differences between cultivars 
were observed, heat units between adjacent nodes varied between locations.  
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Figure 2A. 1st vs. 2nd Position Flowering. 2nd position flowers occurred at about the same 
rate as first position flowers (y = 0.92 x). 2nd position flowers occurred about 2 nodes 
lower on the plant than first position flowers (-1.92). 
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Figure 3A. 1st vs. 3rd Position Flowering. 3rd position flowers occurred at about the same 
rate as first position flowers (y = 0.97 x). 3rd position flowers occurred about 4 nodes 
lower on the plant than first position flowers (-4.51). There were few 3rd position flowers, 
so the relationship was weaker (r2 = 0.52). 
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Figure 4A. Node of First Flower based on DAP. Based on DAP, FM1773LLB2 and 
FM9180B2F trended higher on node of uppermost white flower. For the most part there 
was very little variability between cultivars overall. 
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