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Effect of Planting Density, Fertilizer Level, and Number of Seed-

lings per Hole on Yield of Coix Lachryrma-jobi L.
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Abstract In order to study high yield cultivation technology for Coix Lachryrma-jobi L. , and discuss the effect of planting density, fertilizer

level, and number of seedlings per hole on yield of Coix Lachryrma-jobi L. , this paper took domesticated variety Xingren Small White Shell of

Coix Lachryrma-jobi L. as an example. Using L, (3*) orthogonal design, it selected optimum combination of planting density, fertilizer level ,

and number of seedlings per hole to guide planting of Coix Lachryrma-jobi L. .

Experiment indicated that the optimum planting density (spacing

in the rows and spacing between rows) of Coix Lachryrma-jobi L. is 40 cm x 80 cm; the optimum fertilizer level is pure nitrogen 15 kg, pure

phosphorus 15 kg and pure potassium 15 kg per mu; the optimum number of seedlings per hole is 5 seedlings per hole. Through variance analy-

sis, it indicated that planting density exerts significance effect on the yield of Coix Lachryrma-jobi L.
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1 Introduction

Coix Lachryrma-jobi L. is an annual or perennial Gramineae C4
herb plant. Tts common names include coix seed, Job’s tears
(Australia) , adlay ( Philippines), sila (Fiji), and ma yuen
(China) ™.

source. As medicinal material, Coix Lachryrma-jobi L. has sweet,

It is an important medicinal and edible plant re-

bland, and slightly cold properties. It has functions of inducing
diuresis for removing edema, invigorating the spleen and dispel-
ling dampness, and clearing heat and discharging pus. As edible
material, Coix Lachryrma-jobi L. contains higher calorie than rice
and wheat, and it is rich in fat, variety of amino acids, and vita-
min B,, vitamin B,, Ca, P, Mg, K, has high nutritive value,
and can be rated as king of Gramineae crops””'. Guizhou Qianxi-
nan Buyei and Miao Autonomous Prefecture is the major area of
planting Coix Lachryrma-jobi L. The planting area remains in
300000 mu approximately. Coix Lachryrma-jobi L. is the major
characteristic cash crop in local area. In order to study high yield
cultivation technology for Coix Lachryrma-jobi L. , and discuss the
effect of planting density, fertilizer level, and number of seedlings
per hole on yield of Coix Lachryrma-jobi L. , and select optimum
combination of these factors, and guide production and planting,
we took domesticated variety Xingren Small White Shell of Coix
Lachryrma-jobi L. as an example. Using L, (3*) orthogonal de-
sign, we studied the effect of planting density, fertilizer level, and
number of seedlings per hole on yield of Coix Lachryrma-jobi L. Tt

is expected to provide reference for high yield cultivation technolo-
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gy of Coix Lachryrma-jobi L.

2 Materials and methods

2.1 General information of experimental site The experi-
mental site is situated in Tuanpo Village in Xingren County of
southwest Guizhou and the geographical position is E105°23.266",
N25°22.687, the altitude is 1260 m. It is dry slope land, sandy
soil , fertility is moderate. The Coix Lachryrma-jobi L. land is con-
tinuous cropping land.

2.2 Experimental materials We took domesticated variety
Xingren Small White Shell of Coix Lachryrma-jobi L. planted in
southwest Guizhou as experimental material.

2.3 Experimental methods

2.3.1 Experiment design. The experiment adopted L, (3") or-
thogonal design. Experimental factors are planting density (A),
fertilizer level (B), number of seedlings per hole (C), and each
Namely, A,, A,, and A;;
B,, B,, and B,; C,, C,, and C;. For spacing in the rows x row
spacing, A, is 40 cm x40 cm, A, is 40 cm x 60 c¢m, and A, is 40
cm x 80 em. B, is 25 kg pure nitrogen, 25 kg pure phosphorus,

factor is arranged at three levels"’.

and 25 kg pure potassium ( calculated at 667 m”, the same be-
low) ; B2 is 20 kg pure nitrogen, 20 kg pure phosphorus, and 20
kg pure potassium; B, is 15 kg pure nitrogen, 15 kg pure phos-
phorus, and 15 kg pure potassium. C, is 3 seedlings per hole, C,
is 5 seedlings per hole, and C, is 7 seedlings per hole. The above
three factors at three levels form 9 orthogonal processing. Accord-
ing to Ly (3*) orthogonal layout design ( as listed in Table 1),
each processes 3 repetitions, obtaining a total of 27 plots, random-
ly distributed with area of 24 m’.

2.3.2 Experiment method. Using direct seeding technology, we
sowed in the manner of bunch planting in the middle of April.
When 2 -3 leaves appear, we thinned out excessive seedlings ac-
cording to experiment design, and each hole keeps different num-

ber of seedlings. In accordance with fertilizer demand of Coix
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Lachryrma-jobi L. , fertilizer was applied in 4 times'*’ ; base ma-
nure accounts for 30% of total fertilizer, the first time fertilizer
application (when 4 —5 leaves appear) accounts for 20% of total
fertilizer, the second time fertilizer application (at the jointing
stage) accounts for 40% of total fertilizer, the third time fertilizer
application (in the flowering period) accounts for 10% of total
fertilizer. In the breeding period, it is required to pay attention to
field management and prevention and control of plant diseases and
insect pests. It is required to strengthen record of field observa-
tion, and make record of period of emergence, period of heading,
period of flowering, and mature period of processing plots. In the
mature period, we randomly sampled 10 holes in experiment plots
to test seeds, and make record of tillering rate, plant height,
number of ears per hole, number of grains per ear, and weight of

thousand grains.

Table 1 Design of L, (3*) orthogonal layout

Factor
Level Planting Fertilizer Number of
density (A) level (B) seedlings (C)
1 A, B, G,
2 A, B, C,
3 A, B, C,

2.3.3 Data analysis. We made variance analysis using DPS data

processing software.

3 Results and analyses

3.1 Variance analysis of orthogonal experiment”®’  Yield of
combination of orthogonal experiment with different planting densi-
ty, fertilizer level and number of seedlings is listed in Table 2.
From the extreme difference in Table 2, it indicates that the action
of effect of factors on the yield is A > C > B, namely planting den-
sity > number of seedlings per hole > fertilizer level. Through
variance analysis in Table 3, we know that there is significant
difference (P < 0.05) in the effect of factor A, namely, the
planting density, on the yield; there is no significant difference in
the effect of factor B and C on the yield, showing the dominant
factor influencing the yield of Coix Lachryrma-jobi L. is planting
density. Combining the extreme difference analysis in Table 2, it
is known that the optimum combination of planting is A, B; C,,
namely, the planting density is 40 cm x 80 c¢m, the fertilizer level
is pure nitrogen 15 kg, pure phosphorus 15 kg, and pure potassi-
um 15 kg, and the number of seedlings per hole is 5.

Table 2 Yield of combination of orthogonal experiment with different
planting density, fertilizer level and number of seedlings

Experiment B B D (oomerd o
plot yield per mu)
1 1 1 1 1 300

2 1 2 2 2 303

3 1 3 3 3 285

4 2 1 3 3 304

5 2 2 2 1 285

6 2 3 1 2 315

7 3 1 3 2 310

8 3 2 1 3 325

9 3 3 2 1 350
Mean value KI  296.00  304.67  313.33 311.67

Mean value K1 301.33  304.33  319.00  309.33

Mean value K1 ~ 328.33  316.67  293.33  304.67

R 32.33 12.33 25.67 7.00

Table 3 Variance analysis of combination of orthogonal experiment with
different planting density, fertilizer level and number of seed-

lings
Partial Critical . ..
. . Degree . Significance
Source regression F ratio value
of freedom . level

square sum of F
A 1802.89 2 23.653 19.00 P <0.05
B 296.22 2 3.886 19.00 P>0.05
C 1 090. 89 2 14.312 19.00 P>0.05
Error 76.22

F0.05<2.2) =19.00

3.2 The effect of planting density on economic properties of
Coix Lachryrma-jobi L. In the condition of different planting
density , taking 5 seedlings per hole as plot of seed test, we select-
ed 10 holes to make random seed test, the test results are listed in
Table 4. From Table 4, we can see that with constant decrease of
planting density, although the number of seedlings per mu is re-
duced, the tillering rate, number of ears per hole, and number of
grains per ear have increase. Therefore, in the planting process of
Coix Lachryrma-jobi L, it is required to properly reduce the plant-
ing density. Lower planting density will bring better ventilation
and sunshine penetration, higher tillering rate, and more effective
number of ears, side branches and grains, so as to significantly in-

crease the yield of Coix Lachryrma-jobi L.

Table 4 The effect of planting density on economic properties of Coix Lachryrma-jobi L.
Planting B'?S{C nﬁfnbt?r Tillering Plant height Number .N.uml)er of . Weight (();
density of seedlings rate em of ears grains per ear thousan

i 10*/667m’ % Ears/hole Grains/ ear of grains /g
A, 2.08 256. 66 1.78 12.25 156.55 90. 56
A, 1.39 325.58 1.68 15.67 202.68 90.58
A, 1.04 398.67 1.85 17.68 238.87 92.98
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