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Response on Canopy Structure, Dry Matter and Yield
of Corn and Soydean in Alternative Row Cropping

Kyung Sik Hong, Ho Jin Lee, Jae Min Rhyu

ABSTRACT

The productivity of cropping systems with corn and soybean were tested in field layouts such as
monocultures of each, 1—row alternation(l : 1), 1—row corn with 2—rows soybean(l:2), and 1—
row corn with 3 rows soybean(l : 3). Increasing soybean rows in alternative row croppings modified
corn plant short and thick stalk. Decreasing soybean rows induced lodging of soybean plants because
of lengthy stem. Although LAI in alternative row croppings increased by 2—8% over monocultures,
light transmition into canopy was improved in alternative rows with rearrangement of leaf area and
top dry wt.. Top/root ratio of corn plants in alternative rows was decreased as increasing soybean
rows. The amount of total nitrogen uptake was increased by 4—22% in alternative row croppings over
monocultures, Grain yield of corn plants was increased and that of soybean was decreased as rows
of soybean increased in alternative row croppings. Land equivalent ratios were ranged from 0.96 to
1.01, but grain yields, amount of total nitrogen, and dry matter yields were increased by 17—20, 10—
95, and 17—20%, respectively, in alternative rows. The 1 : 1 alternative row of corn and soybean was
concluded the best cropping system for production of grain and dry matter.
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Cropping patterns and number of plants

Number of plants/10a

Cropping pattern

Corn Soybean
Corn monocrop 5, 556 0
Corn 1: Soybean 1 2,778 5, 556
Corn 1. Soybean 2 1, 852 7,407
Corn 1: Soybean 3 1, 389 8,333
Soybean moncrop 0 11,111
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Soil characteristics of experimental field

Ex.cati
oH O.M. PO, X . cations (me/100g) CEC

(1:5) (%) (ppm) K Ca Mg (me/100g)

6.1 1.4 363 0.58 5.9 1.8 10.1
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YIc = Yield of crop C in intercrop
YMc = Yield of crop C in monocrop
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Table 1la. Agronomic characteristics of corn at different cropping pattern
Stalk Ear Stalk Number Lodei
Cropping pattern height height diameter of ((E)_gmg
(cm) (cm) (cm) leaves 9)
Corn monocrop 252 113 2.8 12.3 0
Corn 1: Soybean 1 242 108 3.1 11.7 0
Corn 1: Soybean 2 240 102 3.0 12.1 0
Corn 1: Soybean 3 238 100 3.2 12.2 0
L.S.D. at 0.05 8.1 N.S. 0.13 N.S. -
Table 1b. Agronomic characteristics of soybean at different cropping pattern
Stem Stem Number Number Loding
Cropping pattern length diameter of of (0—9)
(cm) (mm) branches nodes
Corn 1. Soybean 1 77.9 8.9 1.7 13.7 5.7
Corn 1. Soybean 2 75.3 9.9 2.4 14.7 3.7
Corn 1. Soybean 3 69.9 10.6 2.4 14.6 2.3
Soybean monocrop 68.8 10.1 2.6 13.9 0.7
L.S.D. at 0.05 N.S. N.S. N.S. N.S. —
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Table 2. Changes of leaf area index (LAI) at each cropping pattern

. July 20 August 8

Cropping pattern

Corn Soybean  Total O/E® Corn  Soybean Total Q/E®
Corn monocrop 4.81 - 4.81 1.00 2.98 - 2.98 1.00
Corn 1: Soybean 1 5.48 4.90 5.19 1.02 3.40 2.62 3.01 0.94
Corn 1: Soybean 2 5.58 5.21 5.33 1.03 3.45 3.21 3.29 1.00
Corn 1: Soybean 3 5.68 5.31 5.40 1.04 3.52 3.65 3.62 1.08
Soybean monocrop — 5.40 5.40 1.00 — 3.50 3.50 1.00

 O/E=0bserved total LAI+Expected total LAI.
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Fig.1. Distribution of leaf area and light transmission ratio(LTR) at each cropping pattern (Upper : Leaf area

per plant, Lower : Leaf area index)
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Table 3. Changes of top dry matter weight at each cropping pattern

(Unit : kg/10a)

. July 20 August 23

Cropping pattern
Corn Soybean Total Corn Soybean Total

Corn monocrop 1, 288 - 1, 288 4,127 — 4,127
(100) (100)

Corn 1. Soybean 1 790 219 1, 009 2, 488 425 2,913
(61) (40) (60) (40)

Corn 1. Soybean 2 554 309 863 1, 645 617 2,262
(43) (57) (40) (58)

Corn 1: Soybean 3 413 391 804 1, 240 724 1, 964
(32) (72) (30) (68)

Soybean monocrop — 541 541 - 1, 064 1, 064

(100) (100)

Note : The value in the parenthesis means the percentage of top dry matter weight at each alternative row

cropping pattern compared with that of each monocrop.
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Table 4a. Distribution of corn dry matter weight at each cropping pattern

(Unit : %)
. July 20 August 23

Cropping pattern :

Root Leaf Others T/R Root Leaf Others T/R
Corn monocrop 10.1 21.8 63.1 8.9 5.2 6.0 88.8 18.2
Corn 1. Soybean 1 13.9 17.6 68.5 6.2 8.2 5.7 86.1 11.2
Corn 1: Soybean 2 15.0 17.6 67.4 5.7 8.3 5.5 86.2 11.0
Corn 1: Soybean 3 19.0 17.1 63.9 4.3 9.8 5.5 84.7 9.2

Table 4b. Distribution of soybean dry matter weight at each cropping pattern

(Unit: %)
. July 20 August 23

Cropping pattern

Root Leaf Others T/R Root Leaf Others T/R
Corn 1. Soybean 1 11.1 34.5 54.4 8.0 6.0 11.4 82.6 15.7
Corn 1: Soybean 2 12.0 38.8 49.2 7.3 6.0 14.6 79.4 15.7
Corn 1. Soybean 3 11.8 38.2 50.0 7.5 6.0 11.9 82.1 15.7
Soybean monocrop 11.0 33.6 55.4 8.1 6.4 13.3 80.3 14.6
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Table 5. Crop growth rate(CGR) of corn and soybean at each cropping pattern

(Unit: g-m2 day™?)

C . tt Expected Observed Observed
attern

ropping b Corn Soybean Total Corn Soybean Total Expected
Corn monocrop 74.7 - 74.7 4.7 - 4.7 1.00
Corn 1: Soybean 1 37.4 7.9 45.3 35.1 7.8 42.9 0.95
Corn 1: Soybean 2 24.9 10.5 35.4 30.8 11.5 42.3 1.19
Corn 1: Soybean 3 18.7 11.8 30.5 23.3 12.2 35.5 1.16
Soybean monocrop - 15.7 15.7 - 15.7 15.7 1.00

Table 6. Total N yield and leaf N content at each cropping pattern.

) July 20 August 23
cropping pattern corn soybean corn soybean
A B A B A B A B

corn monocrop 20.0 2.60 — — 41.4 1.65 - -~
corn 1. soybean 1 12.0 2.78 4.6 3.21 23.0 1.92 12.5 2.87
corn 1. soybean 2 8.9 2.41 6.4 3.37 17.2 1.78 15.5 2.71
corn 1. soybean 3 5.4 2.54 8.5 3.48 14.1 1.96 19.9 3.20
soybean monocrop - - 10.4 3.40 - - 22.6 3.09

* A total N yield(kg/10a), B: leaf N content(%)

o ELs ddel sulsl B sebot gL fds b KB R EER

A3 BoHEYT EES LTI H#UA BHY £ Prine and Schroder ¥ & &9 R %K=

SRS MH BEW o2 BEWoD s
e,

U EEBEFLHRDY ¥R TELX 5T

BmARE = KE oA KE KoY 13119
Aol & MHEHE o8l kB FEFolel &
gdon & %9 2 S+ My B B

o AT RY EEol BET =l o ek fER ek RE o) AFAA feld Agx s
g FAHQoy £ mE 4BEL 344 STy KE-S RMEKE - REA T - o E K
L B 2En kT = o@m A% Jehdgct B OREY Foi RREWEN & 729 Q] X
= EU1¢l ¥ ORT OAKEY ZR &R 44 B9 TEHMEA 98, 23 kg9 HEd Fol
B FUm REHERN HE FELS 49 doll mlel frEgeladee kR doy BamgE
%3} €7 2e8ln kFd E/d4AE —xd M olat = ZraE el =3t o]AME MEB T M
go] gl ot KEFEY £28% a8 2 B = J AEEE ddod Frkkle ARE BRY3 &
T gae KT 103 REREHA AR Y BEERS 2990 BEEEE MENE 24
= Hech B9 ME10KES 351~361 g Aol
ol AfiElgl ey EEHERANE A3 Aol g4
6. NEEAERZ U X& o}
Table 7a. Yield components of corn at each cropp;ing pattern
Cropping pattern Number of ears per Number of grains per 100vgrai}1
plant 10a ear plant m* weight (g)
Corn monocrop 0.84 4,682 516 436 2,421 35.4
Corn 1: Soybean 1 1.10 3,051 541 594 1, 650 36.1
Corn 1: Soybean 2 1.13 2,100 563 637 1,179 35.1
Corn 1: Soybean 3 1.16 1,607 579 667 927 35.2
L.S.D. at 0.05 0.18 444.7 NS 116.0 357.7 NS
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Table Th. Yield components of soybean at each cropping pattern

. Number of pods per Number of grains per 100 —grain
Cropping pattern
plant m pod plant m? weight (g)
Corn 1. Soybean 1 30.1 167 1.87 56.3 313 22.0
Corn 1. Soybean 2 38.1 287 1.90 72.5 537 22.9
Corn 1: Soybean 3 43.0 358 1.92 82.6 687 23.4
Soybean monocrop 46.6 518 1.98 92.4 1, 027 24.9
L.S.D. at 0.05 2.65 21.1 NS 6.89 53.9 NS
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Fig.4. Grain yield of corn(a), soybean(e&), and

their sum( e )at each cropping pattern.
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Table 8. Grain yield of corn and soybean at each cropping pattern
Cropping pattern Expected (kg/10a) Observed (kg/10a)

Corn Soybean Total Corn Soybean Total

Corn monocrop 857 - 857 857 — 857
Corn 1: Soybean 1 429 128 557 595 69 664
Corn 1: Soybean 2 286 171 457 413 123 536
Corn 1. Soybean 3 214 192 406 328 161 487
Soybean monocrop — 256 256 — 256 256
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Table 9. Various yields and the efficiency of alternative row cropping

. Total nitrogen yield Dry matter yield Grain yield LER®

Cropping pattern Observed Expected O/E 0 E O/E 0 E 0/E
©) (E)
Corn monocrop 41.4 41.4 1.00 4,127 4,127 1.00 857 857 1.00 1.00
Corn 1: Soybean 1  35.5 32.0 1.10 2,913 2,596 1.12 664 557 1.19 0.96
Corn 1: Soybean 2 32.7 28.9 1.13 . 2,262 2,084 1.08 536 457 1.17 0.96
Corn 1: Soybean 3  34.0 27.3 1.25 1,964 1,830 1.07 487 406 1.20 1.01
Soybean monocrop 22.6 22.6 1.00 1, 064 1, 064 1.00 256 256 1.00 1.00
n . .
. - Yic Yic : Yield of crop C in intercrop
LER (Land equivalent ratio)= 2 YMC 1:YMC : Yield of crop C in monocrop:I
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