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Effects of Nitrogen Application and Planting Density on Agronomic
Characteristics and Yield in Sickle Senna (Cassia torra L. )

Song, Chang-khil

Summary

This study was carried out to investigate the effect of nitrogen application and planting
density on major agronomic characteristics and yield in sickle senna (Cassia tora L.).

The results obtained are summarized as follows;

1. As the amount of nitrogen fertilization increased, plant height increased. On the plot
applicated with nitrogen level (8kg,/10a).the number of branches and weight of dry matter
were observed to have increased. On the other hand. it reduced on the application plot
with nitrogen level (8kg/10a, or little more).

2. In point of the response of grain yield, number of pods per plant, length of pod,
number of grains of pods, weight of 100 grains to amount of nitrogen application, they
were observed to be the highest on the level of nitrogen application (8kg/10a). Significant
regression equation of yield was y=347+13. 4x-0. 744x%.

3. The plant height was positively correlated with stem diameter, number of branches,
weight of dry matter, length of pods, number of grains of pods, grain yield.

4. As the seeding density increased, plant height increased. It was the highly positively
correlated with plant height. Signlficant regression equation of plant height was y=152+
0. 402x-0. 003x*.

5. As the seeding density increased, stem diameter, number of branches, weight of dry

matter, number of pods per plant, length of pods, and grain number of pods decreased.
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6. In point of the response of grain yield to seeding density. it was observed to be the

highest on the level of seeding density (10cmxX50cm). Significant regression equation of

vield was y=396+1.97x-0. 077x".

7. This experiment showed that the adequate fertilizing of nitrogen was about 8kg per
10a. The highest grain yield was obtained at the planting space of 50cm between rows

and 10cm between plants, which is considered to the optimum planting spcaing.

&

B (Casia tra L. ) & Thioll Wl 14£4
HEXoz 1 #Xol+t Emodin, Aloe-emo-
din, Physcion, Rhein 5 %% Ryl &
FElol glolA, AHE BT - HHPoz B
He FAsln, ML Fol F= 5o K
R7b derd, ZAAHE EHEH Ux,
PEIFA, @B e B/ Ue Hoz
a2 ol BREWE Hussldood B
1984; #2E 1989; # 1988: &% 1992. &
1989; #h& 1986. ZF 1986 HELAETERREG
1984; BHREE 1979). AA - FHEHEZE #
= o) (R 1989).

Erub obdel kol E BREX Fo REE
¥Ex FASZ oA RITEH FE 18
st glow, +iEERSE il @M o) 3
sted 22uye)l oltA g &4 s
< fE%polct

ool BREGe] KRS Fol7 Y =
FIEREA S o= BEZA = LESIA 5 2,
EHE sl 2ol FHsxIvl, EHEEHE B
ZRASA = BEEIA so] BREEY
i AMERE SR KBRS B AF)
+ FRel Slx gler, il ol x &
EY FHES EHl R so 23
Kol B @A) AUrkkhbE 1986;
*+ 1976; &% 1992; &5 1993)

et & R BEMHolA grEfel o
Y AEREEE W SRERES £Hslex

=

A

%+ 9l

<)
AR

A
KR
-

-50-

#iTstgl oni,
vfol o},

olefl Aol REE Hitste

MR R ek

ARl EXEAR XRI RAS 4£F

X wRER Bt

F RS 1994F M AR BEAE R
BEBAAM 473 11A7A BHRKRS B
fTetdlen, REES BWMEXRES Ry
o},

BE> 4] 20800 BEE 50cm kR 20cmz
3to] 34k BuEsiglond, 6H 28R &
of 1#% 1¥o2 Figslyich

BEE EFRE WoBo= 0, 4 8 12
16kg/10a2 3t =, #% 10kg, MME 10kgS
EAsE =Y, EFe 28 359 28 miE
2, veixE 68 2906 B A,
HIEE = 2BEIFS KA.

ABET BEYERS 6.6m°2 slo] ¥ERK
EES RE2Y #ME: 3RHoz KB
ot

A O

Rl +]

RBEBoZ HHS +1HS REFHo2 3]
At B EY BIERE o w. {LEyy
#13 3o}



Kl t OA % S S L R RBY 4 S RERRN ol 23

Table 1. Chemical properties of the top soil at the experimental field

P.0;

Organic Total Exchangeable (mg/100g) Available
pH matter N —_— P,0O; absorption
(%) (%) Ca Mg K Na (ppm) coefficient
(mg/100g)
56 8.5 0.22 1.20 1.0t 0.93 0.34 61.3 1210

IEFE: ERk BE SEB &9E
HERE Xk KERNE J00HE 58 B
¥ 10ME48 & FA#Esled FHfEe sigien, &
KBS R 2719 fisk ERES 10al K
Res BmBsslict

HER2. FAETERE ZRVL REAS 4£F A
e &7 R 2(d
*x RBO BMEXRE S ptAstdle. B
PEE S 10cmX20cm, 10cmX25cm, 10cm
X35cm, 10cmX50cm, 20cmX50cme} 5K¥E
o7 o] HEMEsITh

FRES IEY mES 6.6m's sto @l
B 3Rz EEsger, 4£FHEE % R
HEHES ARl 2o Hkeoz Ky o

MR A ER
L BREARERI RV £F X K
 $7 E 1[G
7l £EFRMHERER

FRMIEAES Do e o BE BE
SEE RMES EEPEY BRE: s
24,

Table 2. Effect of nitrogen application on characters of sickle senna

Nitrogen Plant Stem No. of Wt. of No. of Length No. of Wt. of Grain
level height  diameter branches dry pods per of pods grains 100 yield
matter plant of pods grains

(kg 10a) {cm) {cm) {g) {cm) (g) (kg/10a)
0 142.6 7.80 7.0 198.7 98.8 14.3 23.5 2.27 348. 4
4 155. 4 8.03 7.5 211.5 99.3 15.3 26. 4 2.30 383.3
8 161.5 8. 53 8.7 238. 4 112. 1 15.8 26.6 2.40 418. 4
12 167. 4 8. 87 8.6 230.0 105.9 15.7 26.0 2.37 392.7
16 171.8 8.43 85 224.7 103.0 15.5 25.7 2.31 374.7
LSD .05 1.2 1. 14 0.1 1.1 1.0 0.5 1.2 ns 9.3
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Fig. 1-1. Significant regression eguation of characters on the nitrogen application,

-52-



Al tOA FERAS % RemgE I AR 1 X WEVEN 0IxE BE O

e L
26.4 P o T~ Grain yield(kg/10a)
0” \c\ 00 /‘\\
: f grains of pod ) e ¢
5.2 | No. of grains of pods //;
375 | J -
y= 23.8 + 0.611x - 0.032x* / y= 347 + 13.4x - 0.744x*
24.0 +
R 350 | ¥
/
¢ 4 8 12 16 0 4 B 12 &

amounts of nitrogen application(kg/10a)

Fig. 1-2. Significant regression equation of characters on the nitrogen application,
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Table 3. Correlation coefficients among characters in sickle senna,

Plant Stem No. of Wt. of No. of Length No. of Wt. of
Character height diameter branches dry pods per of pods grains 100
matter plant of pods grains
Stem 0. 830**
diameter
No. of 0.889**  0.920**
branches
Wt. of 0.792**  0.873**  0.966**
dry matter
No. of pods 0. 503 0.722**  0.829** 0.914**
per plant
Length of 0.783**  0.778**  0.832**  0.872** 0.717**
pods
No. of 0.614* 0. 535* 0. 625* 0.706**  0.507 0. 691**
grains of pods
Wt. of 100 0.416 0.647**  0.624* 0. 652* 0.690**  0.552* 0.393
grains
Grain 0. 524* 0.668**  0.759**  (0.885** 0.868** 0.817**  0.780** 0. 588*
yield

* **: Significant at the 0.05 and 0.01 probability level, respectively.

EEC BR SR %%HE XEIJE B Fr Eo ARE BES FENKSE EY
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Table 4. Effect of planting space on characters of sickle senna

No. of Length No.of Wtof 100 Grain

Planting Plant Stem No. of Wt. of

space height diameter branches dry matter pods per of pods grains grains yield
(cm) (cm) (cm) 4] plant (cm) of pods (g) (kg/10a)

10X20 165. 6 7.27 7.0 195.7 80. 3 14.23 24. 60 1.90 305.1
10X 25 162. 2 7.80 7.5 207. 4 86.5 14.30 25.67 2.20 350.3
10X 35 161.5 8.10 8.3 225. 4 87.3 14.60 25. 80 2.33 382.7
10X 50 159.9 8.53 8.5 230.0 92.8 14.63 25.90 2.40 412. 6
20X 50 155.0 9.30 8.6 238. 4 98.8 15.10 26. 30 2.37 405. 4

LSD .05 1.4 0.14 0.4 1.1 0.8 0.27 0.90 0.21 11.6

Table 5. Polynomial regression models of characters on the planting space

Characters

Polynomial regression models

Plant height

Stem diameter

No. of branches

Wt. of dry matter

No. of pods per plant
Length of pods

No. of grains of pods
Wt.of 100 grains
Grain vyield

Y* =152+0. 402x-0. 003x*
Y**=9. 94-0. 074x + 0. 00044x*
Y* =8.53+0.018x-0. 001x*

Y* =242-0. 223x-0. 0143x*

Y* =104-0. 617x+0. 0031%*

Y =15.5-0. 0434x + 0. 00038x*
Y =26.1+0.0224x~0. 0010x*
Y**=2. 22+0. 0195x-0. 0005x*
Y* =396+1.97x-0. 0766x*

*, ** ! Significant at 5%, 1% level of probability.
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Tabie 6. Correlation coefficients among characters in sickle senna,

No. of Wt. of

Planting Plant Stem No. of W1, of No. of Length

Character space heignt  diameter branches dry pods per of pods  grains 100
matter plant of pods  grains
Plant 0.960**
height
Stem -0.987**  -0.991**
diameter
No. of -0.947*  -0. 848 0. 894*
branches
Wt. of -0.980** -0.912*  0.947* 0. 990**
dry matter
No. of pods -0.980** -0.987** 0.993** 0.875 0. 929*
per plant
Length of -0.951*  -0.960** 0.970** 0.869 0. 925* 0.936*
pods
No. of grains -0.905*  -0.906*  0.899* 0. 897* 0.917* 0.911* 0.819
of pods
Wt.of 100 -0. 880* -0. 796 0. 826 0. 947* 0. 928* 0. 836 0.736 0.951*
grains
Grain -0.940*  -0.839 0.884*  0.975**  0.965**  0.890* 0. 806 0.920*  0.978**
yield

* ** . Significant at the 0.05 and 0.01 probability level, respectively.
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