|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

C.F.C.S.

ASSOGIATION INTER-CARAIBE DES PLANTES ALIMENTAIRES
CARIBBEAN FOOD CROPS SOGIETY

COMPTES RENDUS — SEPTIEME CONGRES ANNUEL
PROCEEDINGS — SEVENTH ANNUAL MEETING

Martinique — Guadeloupe

1969

VOLUME VII



FORAGE YIELDS AND PLANT
CHARACTER CORRELATIONS IN THIRTY DIGITARIAS

A. SOTOMAYOR-RIOS, J. VELEZ-FORTUNO and G. SPAIN (1)

INnTRODUCTION

It is well know that Pangola grass (Digitaria decumbens Stent), has positivelv
contributed to the grassland agriculture of many tropical and subtropical countries of
the world. Serious diseascs and pests found on Pangola grass pasture sreported
(3. 5, 6,9, 22), justify the expansion of the Digitaria germ plasm in order to earch
for phenotypes which could be used for forages or superior parents for their utilization
in a breeding program. Fortunately the Digitaria germ plasm has been significantly
increased in Florida, Puerto Rico and in many other countries of the Caribbean due
largely to the plant exploration and systematic rescarch conducted by A. J. OAxgs
in South Africa in the early 1960’s, (7).

In Florida, Puerto Rico and other countries detailed studies on the morphology,
taxonomy and agronomy of these Digitarias have been conducted (1, 3, 8, 10-20) ; the
main objective has been to develop new technique aiming to produce through hybri-
dization and selection, superior forages with better agronomic qualitics than found in
Pangola grass.

The purpose of the present investigation was to evaluate and compare 29 Digila-
rias and Pangola grass for total yield and a series of plant characters during the
period of one year at Rio Picdras, Puerto Rico. All possible correlations among yield
and three independent variables were also computed to study the possibility of utili-
zing these plant characters as a tocl in the future selection of superior phonotypes.

The superior Digitarias from this study, if found to be fertile, will be utilized in an
improved pasture program through the nse of hybridization,

MATERIALS AND METHODS

Over 200 Digitarie accessions, most of them from the UL 8. D. AL collection {7),
were space-planted in a 3 < 3 feet nursery at Rio Piedras, Puerto Rico. All grasses
were planted vegetatively alter they were released from a quarantine period.

(1) Associate Plant Breeder in Charge, Corozal Substation ; Head, Department of
Plant Breeding ; and Associate Agronomist Agricellural Experiment Station ; Mavaguer
Campus, University of Puerto Rico, Rio Piedras, P. R.
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The species distribution in this nursery was as follows : D. decumbens Stent.,
D. eriantha Steud., D. gazensis Rendle., D. pongiflora (Retz.)Pers., D. macroglossa
Henr., D. pentzii Stent., D). polevansii (Stent.), D. setivalva Stent., D). smutsii, . swasi-
landensis Stent., D. valida Stent., and Digitaria sp.

The main objective of this space-planted nursery was to scarch for superior pheno-
tvpes which could be used as forage grasses or as potential parent in a breeding pro-
gram. All accessions were evaluated using visual ratings for the following plant cha-
racters : ground cover ability and/or vigor, growth tyvpe (bunch, decumbent, prostrate,
etc.,), reaction to the attack of discases, especiallv rust, caused by Puccinia caluensis
Ell and Fv., reaction to the attack of the vellow aphid (S¢pha flava I7orbes) and flowe-
ring habit. The best accessions, selected, thirty in total, their U. S. D. A. (United
States Department of Agriculture) and P. R. P. 1. (Puerto Rico Plant Introduction)
numbers, are shown in table 1.

The 30 Digitarias werc planted on a « Vega Alta » clay loam at Rio Piedras using a
randomized complete block design with four replications on January, 1966. A complete
fertilizer, 14-4-10, was applied at a rate of 2,400 pounds per acre per year in six equal
applications after each 60-days harvest interval. Each plot was 9 x 25 feet. A center
row of 427 x 25’ was weighed ; samples from each plot were sent to the Central Analy-
tical Laboratory for drv matter and nitrogen percent determination. The crude pro-
tein content was calculated using the factor 6.25 times N.

Prior to each 60-day harvest all plots were evaluated using visual ratings of
1 to 9, nine being the best condition.

With total green weight (Y,), total dry matter (Y,) and total protein pounds (Y,),
the {ollowing plant characters were correlated : ground cover ability and/for vigor X,);
resistance to the attack of rust caused by P. cahkuensts, (X,), and resistance to the
attack of the yellow aphid, Sipha flava (X,). Also all possible correlations between the
dependent and independent variables were made during the six harvests.

RESULTS AND DISCUSSION

The green weight vields {pounds per acre per year) produced by each Digitaria are
shiown in table 2. Selection number 16, I). selfvalva, was the lowest producer with
55,577 pounds while selection number 3, D. milanjiana had the highest vields with
124,764 pounds. No significant difference was observed between selections number
5,24, 30, 15, 22, 4, 28 and 14 at the 5 present level. All of these grasses were signifi-
cantly better than the remainder 22 Digitarias at the 5 percent level.

All possible interrelationships among green weight vields and the three indepen-
dent variables are shown in table 3. Positive significant correlations, although low,
were observed between total green weight and two of the independent variables,
Y, X,, r=34and Y X, r = 12. A significant negative correlation was observed
between total green weight and resistance to the rust attack, Y; X,, r = 16. The
correlation coefficients for each of the six harvests are also shown in table 3. Except in
the second harvest, positive significant correlations were observed between green
weight and ground cover ability. The highest negative correlations between green
weiglit and rust resistance were observed during the 4th and 3th harvests which were
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made on the last part of November, 1966 and January, 1967 respectively. A signifi-
cant correlation (r = 28), was observed between green weight and aphid resistance on
harvest six.

During the period of April 1966 to March 1967 a total of 71.71 inches were recor-
ded in the Rio Piedras Station. The total precipitation {inches), every 60 day interval
during the duration of the experiment was as follows : April-May, 1966 : 14.05, June-
July, 1966 :10.89, August-September, 1966 :17.48, October-November, 1966 :
13.57, December, 1966 : January, 1967 : 11.00 and February-March, 1967 : 4.72, It
can be observed from this rainfall data that the lowest precipitation was recorded on
the last 60 days of the duration of the experiment or on harvest number six. Also the
highest positive correlation was observed between green weight and insert resistance
(r = 28), as compared to the remainder five harvests. A positive relationships exist
b_tween the highest yielder Digitarias and resistance to the attack of the yellow aphid
at Rio Piedras.

The data in table 4 and figure 1 show the dry matter vields for the thirty Digi-
tarias. The bi-monthly comparison for each Digitaria is also shown in figure 2. It can
be seen clearly that in the July harvest the highest vields were obtained for all the
grasses. Selection number 24, D. ertantha, had the highest vields with 40, 484 pounds
of dry matter. This selection proved to be significantly better than the remainder
23 Digitarias at the 5 percent level to include selection number 30 or common Pangola
grass.

The dry matter vield of selection number 24 was higher than that reported for
Pangola grass at Rio Piedras by VICENTE-CHANDLER et al (21) when this grass was cut
every 60 days and 800 pounds of nitrogen were applied.

In table 5 the correlation coefficients between the drv matter yields of the 30 Digi-
tarias and the three independent variables are shown. The partial correlations between
the dependent variable (Y) and the independent variables (X), followed a pattern
similar to that observed in table 2.

The comparisons for the total protein yields of the 30 Digitarias are shown in
table 6. Selection 24, D. eriantha was the highest yielder. It produced 2,449 pounds of
crude protein per acre per year. No significant difference at the 5 percent level was
observed among the top nine Digifarias ; their yields ranged from 1,897 to 2,449 pounds
of crude protein per acre per year. The correlation coefficients among protein yieldsand
the three independent variables are shown in table 7. The correlation ceefficient bet-
ween total protein pounds per acre and ground cover ability and or vigor, Y, X,
(r = 25), was significant at the 5 percent level. The correlation coefficient between
total protein pounds and rust resistance, was as in previous case negative and signifi-
cant at the 5 percent level.

Utilizing the same Digstarias and the same field experiment reported on this
paper, L1v (5), concluded that the rust disease observed on these Digitarias and on
Pangola grass is a variant of P. oghuensis ; it was identified tentatively by him as
P. vahuensis var. Digitaria decumbensis. This author concluded that a great number of
Drgitaria clones as P. 1. 6 438 and 6 535 exhibited a high degree of resistance to the
Pangola rust. According to our results, these two selections, P. 1. 6438 and P. I.
6 535 also showed a high degree of resistance to rust (table 8), but they were not
immune to it. They both had a mean value of 8.4 throughout the vear.
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None of the 30 Digitarias exhibited complete resistance to rust or to the vellow
aphid attack (table 8).

Selection number 24, D. eriantha, had a rating of 9.0 in regard to ground cover
ability and/or vigor throughout the duration of the experiment. Thisselection also was
the highest yielder in regard to total dry matter and protein. On the other hand, Selec-
tion number 24 exhibited a poor resistance to rust attack, throughout they ear,amean
value of 5.8.

The data provided in table 8 undoubtedly help to explain the negative correlations
obtained between the total yield of these Digitarias and rust resistance. The highest
yielders and hence the most vigorous and probably the most succulent selections were
also the most susceptible to rust in this experiment.

SUMMARY

A large number of introductions belonging to the genus Digitaria mostly from the
0OakEgs Collection, were evaluated at Rio Piedras, Puerto Rico, for a period of one year.
All introductions were studied in a 3 x 3 feet spaceplanted nursery for a series of plant
characters using visual ratings.

From this original nursery, the best 29 Digifarias and Pangola grass were planted at
Rio Piedras using a randomized complete block design. The total green weight, dry matter
and protein yields per acre vearly were determined. All grasses were harvested every
60 days ; prior to each cutting all plots were evaluated using visual ratings of 1 to 9, nine
being the best condition. With total green weight (Y,), total dry matter (Y;) and total
protein pounds (Y,}, the following plant characters were correlated : ground cover ability
and or vigor (X,}; resistance to the attack of rust caused by Puccinia ocahuensis LIl
and Ev. (X,) ; and resistance to the attack of the yellow aphid, Sipha flava Forbes (X,).

Although low, significant positive correlations were obtained between Y, X, (r = 0.34),
Y, X, (r==0.12), Yo Xg {r ==0.29), Y, X; {r = 0.10) and Y; X, {r = 0.25). Significant
negative correlations were obtained between total yield and disease resistance ; Y, X,
(r =0.16), YyaX, (r =0.12) and Y, X3 (» = 0.14). A possible explanation to these
negative correlations is that when the grasses were rated after cach 60-day interval,
the more vigorous and hence the most succulent grasses were also the most susceptible
to the rust disease studied.

Dry matter vields ranged from 15,841 to 40,484 pounds per acre yearly. One selection,
D. eriantha (P. R. P. I. 5277), outyielded the other Digitarias including Pangola grass
at the 5 9% level.

RESUME

CORRELATION ENTRE LE RENDEMENT ET DIVERS CARACTERES ID'APPRECIATION
POUR 30 CIGITARIA

Un nombre important d’espeéces du genre Digitaria provenant essentiellement de la
collection OAKES a été expérimenté A Rio Piedras sur une période de un an. L'¢écartement
de plantation ¢tait de 90 x 90 cm dans un essai ol les caractéres ont été repérés par
notation visuelle, de 1 & 9.
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Decette premiére plantation on a sélectionné 29 Digitarias qui ont été mis en compa-
raison avec le Pangola en essai bloc randomisé. On a déterminé : rendement matitre
verte (Y)) ; mati¢re séche (Y,) ; protéine (Y,) par ha, cn récoltant & 60 j. Les notations
€taient faites avant chaque récolte ; degré de couverture du sol et/ou vigueur (X,) ; résis-
tance & la rouille Puccinia oahuensis Ell. et Ev. (X,) ; résistance aux attaques de Sipha
flava TForbes (X,).

Bicn que faibles, des corrélations positives significatives ont été obtenues entre :
VX, r=034; Y,Y, r =012); Y, X, (*=029; Y,X; (r=0.10) et Y, X,
{r = 0.25). I>’antre part les corrélations négatives sont les suivantes : V, X, (r = — 0.16) ;
Y, X, (r=—0.12) et ¥, Xy (r == — 0.14). On pourrait estimer que ces corrélations
négatives sont liées & la plus grande sensibilité des plantes les plus succulentes 4 la rouille,
ces plantes étant aussi les plus vigoureuses.

T.es rendements en matiére séche sont compris entre 17,5 et 45,7 T;ba. Une sélection,
D. eriantha (P. R. P. 1. 5277) a dépassé les autres y compris le Pangola de fagon signi-
ficative.
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TaBLE 1

Thirty Digitarias selected at Rio Piedras, P. R.,
from a space-planted nursery and their Plant I'ntroduction (P. [.) numbers

Selection Species Plant Introduction Number
Number s 1. 8. DA P.R. P
1 D. milanjiana 299 655 G 464
2 D. milanjiana 299 6495 6 427
3 D. milanjiana 299 GYe 6 429
g D. decumbens 5125
a D. milanjiana 299 99 6 54
i D. milanjiana 299 667 6 610
7 D. milangiana subsp. eviesiana 249 714 6 482
R D. milanjiana 249 6Nt 6 494
9 D, milanjiana subsp. cvilesiana 299 713 6 614
1o D. milanjiana subsp. eviesiana 294 746 6 658
11 D. milanjiana subsp. eylesiana 209 727 i $28
12 D. milanjiana subsp, eylesiana 299 703 6378
1 D. milanjiana subsp. eviesiana 290 709 6 1391
ih D. milanjiana subsp, eviesiana 299 70 6410
B ). milanfiana subsp. eviesiana 04 731 6416
16 D. setivalva 2049 791 6471
17 D. selivalva 299 304 6 537
1w . smudsii 209 RuR 6373
19 B smdsiy 294 BUR 6 435
20 D. milanfiana subsp. eviesiana 2 TN 6 408
21 D. decumbens 299 601 6 438
22 D. decumbens 279 651 h124
a8 D. swasilandensis 244 9y7 G a8h
24 D. criantha 5277
a5 D._ valida 299 875 6 433
26 D, pentiii 200 792 6 400
27 I, pentzii 294 754 L1
28 Drigitaria sp. 499 802 th 402
29 Digitaria sp. 206 240 fi 52
30 1), decumbras il 1o




TaBLE 2

Comparison for the total green weight yield for thirty Digitarias

Selection No. Lbsjacrefyear Statistical Significance*
5 .
24
30
15
22 113,518
4 10711
28 108,321
11 104,114
2] 101,343
20 100,704
23 97,39%
26 96,911
19 95,965
29 95,840
27 94,431
7 93,177
11 91,634
[ ¥7,801
13 B7,367
2 86,705 :
17 TR,4N
® 76,137
12 71,863
13 70,138
10 68,834
1 B, IR
3 65,259
25 #4451
9 63,666 :
16 55,077 !

* Significance determined by Duncan’s new multiple range test. Any two means pot spanned by the
saie vertical line are significantly different at the 5 %, level.

TABLE 3

Correlation coefficients between green weight vield ground
cover ability andlor vigor, resistance lo rust attack,
and vesistance to the yellow aphid attack for thirly Digitarias

Ground cover Resistance to Resistance to
ability anjor rust attack the yellow
vigor (X,) (X,) aphid attack (Xy)
Total green weight/Afvear (Y,)...... 0.34% —n.16* 0.12%
Green weight vield, 1st harvest ..., 0.:38" 0.16 0.06
— — wd — L. 0.02 —0.11 0.02
— - Srd R 018" — 0.04 0.06
—_ — Ath — L. 0.2 — (. 27* .09
- — Mh — ... 0.46> — 0.22% 0.15
- — wth — ..., (115 —0.12 0.28*

* Significant at the 5 %, level.
1) for total green weight A vear — 716.
Df for green weight 1bs on each of the six harvests = 116,
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TABLE 4

Comparison for the iotal dry matler vield for thirty Digitarias

Selection No. Lbs{Acrefyear Statistical Significance*
24 40,484
24 42,544
30 31,657
22 31,597 i

4 J1,522 |

5 30,676
21 30,263
19 24,307
27 28,210
14 27,674
11 26,868 |
15 26,594 )

2 24,455
28 23,907
29 25,82 i
20 24,961 !

6 24,702 | l
46 24,379 |
18 23,031 \

7 93,8146
17 23,020
12 21,700
13 21,028 |

3 20,51 . '

1 19,138 [ ‘
14 18,703

% 18,539 ‘

" 17,957
25 17,026 )
16 15,841

* Significance determined by Duncan's new iultiple range test.
Any two means not spanned by the same vertical line are significantly different at the 5 %, level,

TABLE 5

Correlation coefficienis between dry matler vield,

ground cover ability andjor vigor, resistance fo rust atlack,
and resistance lo the yellow aphid altack for thirty Digitarias

Ground cover
ability andfor

Resistance to
rust attack

Resistance to
the yellow aphid

vigor (X)) (X,) attack (X,)
Total dry matter yield/A/year (Yg).. 0.29* — 042 0.10*
Dry matter vield, Ist harvest ... .. 0.24% 0.09 —0.01
— - 2nd — ..., 0.0 —0.02 0.04
— — 3rd —  ...... 0.16 —0.01 0.70
—_ —_ sth — L. 0.40* ——{).29* 0.20*
— — th — L. 041" ~— D.18* 0.13
— — 6th  — . ..., 0.33% — 0.06 0.23*

* Significant at the 5 9%, level.
Df for total dry matterfacre/year = 7I6.

D/ for dry matter Ibs on cach of the six harvests =~ §16.
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TARLE 6

Comparison for the total protein yield for thirty Digitarias

Selection No, Lbs/Acre/year Statistical Siguificance®

1% 1,090

* Significance determined by Duncan’s new multiple range test.
Any two means not spanned by the sawne vertical line are significantly diffecent at the 5 °} level.

TABLE 7

Correlation coefficients between protein vield,
ground cover ability andior vigor, vesistance to rust attack
and vesistance to the yellow aphid attack for thirty Digitarias

CGround cover
ability andjor

Resistance to
rust attack

Resistance to
the yellow

vigor (X,) (X,) aphid attack (X,)
Total protein IbsfAfyear (Y,)....... 0.25% — 0.14* 0.03
Protein Ibs, 1st harvest ........... 0.25* —~0.07 — .02
- d — L.l — 0,01 — 0.1 — 040
— kd — L 0.06 -=0.04% 0.01
— 4th — oo, 0.20* — 0.20% 0.05
— Ath — ... 0.26* — 6.0 0.05
fth  — ... ... 0.26% 0.00 0.17*

* Significant at the 5 ¢ level.
Dy for total protein os/Ajyear = 716,

DY for protein Ibs on each of the six harvests ==
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TABLE 8

Visual rating means® for ground cover ability andjor vigor,
{X,) resistance to vust attack, (X,) and resistance to the yellow aphid attack,
(X,) on thirty Digitarias at Rio Piedras, Puerto Rico

Visual Ratings (Means)
Selection Number

X, X, X;

1 6.7 6.2 7.8
* 8.0 6.3 6.4
3 5.3 6.5 40
4 3.6 5.9 6.9
5 8.1 R 5.5
6 70 7.5 5.8
7 6.8 7.9 58
R 70 7.4 5.7
9 6.9 B! 4.8
t 5.8 .5 3.4
11 7.0 7.6 53
12 5.8 7.7 6.3
13 6.8 7.3 4.2
14 8.1 7.3 6.8
15 7.3 7.6 6.1
16 4.2 5.6 4.2
17 2.3 7.5 7.1
18 7.5 RO 5.2
19 R.7 6.4 6.6
20 7. 7.9 5.8
21 3.7 8.4 7.8
22 R.9 5.7 7.5
23 R.9 R.4 7.9
24 9.0 5.8 7.3
25 5.9 7.3 5.1
24 B.O 7.6 6.0
*7 8.9 R 7.8
28 8.3 R.1 3.9
29 71 iR a6
3t 8.8 5.3 7.2

* From a total of 24 ratings per selection, made every G0-days and during the period of one vear.
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F16. 1. — Bi-monthly comparison of 20 Digiiaria during the period
of one year at Rio Piedras, Puerto Rico.
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