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Competitiveness of intercropped maize cultivars in the Loess Plateau, China
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of Soil Erosion and Dryland Farming on the Loess Plateau, Yangling 712100, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Northwest A&F University, Yangling 712100, China)

Abstract The competitive expression of intercropped maize cultivars with different characteristics for water, nutrient, dry matter
partitioning and yield factors were studied in an experiment in the Loess Plateau region of China. To determine the competitiveness
of intercropped maize cultivars with regards to growth and yield formation, two maize cultivars (compact cultivar “ZD958” and
semi-compact cultivar “SD16”) were intercropped in alternative rows under two densities (45 000 plantshm™, 75 000 plants-hm™2)
conditions. The dynamic changes in dry matter of different plant organs, plant height, ear height, grain yield and yield components
were investigated. The results showed that stem to leaf ratio (SLR) increased during vegetative growth and decreased after grain
filling due to competition between cultivars. Intercropping increased SLR under low planting density, while significant decreased
SLR under high planting density. This was more evident under high density intercropping, especially for “ZD958”. Root to shoot
ratio (RSR) limited redundant root growth, thereby saved resources. The RSR decrease was clear under intercropped treatments with
significant differences between the low and high intercropping density. Two different cultivars with special morphology under
intercropping conditions had root and canopy structures favorable for higher grain yield. With increasing intercropping density, spike
to height ratio (SHR) and harvest index (HI) significantly increased. Meantime the decrease in SHR under low density of
intercropping was more obvious than that of monocropping. Also SHR increased markedly under high intercropping density. The

changes for “ZD958” were especially obvious. These evidences showed that intercropping improved the productive potential of
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maize. The structural factors of yield varied with significant decreases in spike length and thickness. However, the obvious shrinking
of the length of bald needles suggested high grain pollination ratio. Finally, the analysis of competitive ratio (CR) showed that
“ZD958” was more competitive than “SD16” under intercropping conditions. However, both “ZD958” and “SD16” showed distinct
features which were mutually complementary for resources utilization. Intercrop competition was therefore an effective cultivation
strategy for high productivity and beneficial competition among cultivars that increased water and nutrient use efficiency.
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Table 1 Changes of maize stem to leaf ratio at different growth stages under different intercropping treatments
Treatment Flare opening stage Teaseling stage Filling stage Milk stage Waxy stage
AlBI1-Al 0.924+0.01aA 1.46+0.03aA 2.27+0.04A 2.27+0.14a 2.30+0.06a
A1B2-Al 0.82+0.06aA 2.49+0.04bB 2.62+0.06B 2.21£0.10a 2.01+0.12ab

CK-Al 1.06+0.04bB 1.44+0.05aA 1.81+0.05C 2.36+0.07a 1.80+0.09b
Al1B1-B1 0.75+0.03a 1.69+0.15aAB 2.01+0.04a 2.72+0.22aA 1.66+0.11a
A2B1-B1 0.81+£0.01a 1.89+0.02bA 2.17+0.04a 2.57+£0.07aA 1.63+0.07a

CK-B1 0.86+0.02a 1.48+0.03cB 1.98+0.09a 1.96+0.05bB 1.64+0.05a
B1A2-A2 0.63+0.02A 1.60+0.02aA 1.824+0.01aA 2.34+0.08a 1.584+0.08a
B2A2-A2 0.63+0.03A 1.88+0.08bB 1.68+0.05bA 2.17+0.06a 1.50+0.05a

CK-A2 0.81+0.02B 1.60+0.04aA 2.00+0.02cB 2.23+0.39a 1.92+0.13b
B2A1-B2 0.65+0.03A 1.54+0.04aA 1.824+0.03aA 1.99+0.02ab 1.74+0.06A
B2A2-B2 0.97+0.04B 1.75+0.05bB 2.05+0.08bB 1.78+0.07aA 1.78+0.10A

CK-B2 0.86+0.02B 1.84+0.07bB 2.17+0.03bB 2.40+0.03bB 2.71+0.16B

A 958”7, B “ 16 7,1 4.5 ‘hm™?, 2 7.5 ‘hm™ A1B1-Al AIB2-Al CK-Al s

« 958”, 4.5 -hm™, ;

P<0.05 P<0.01

and “2” represents planting density of 75 000 plants:hm 2. “A1B1-A17, “A1B2-A1”, “CK-A1" is a group of three treatments, and represent intercropped
and monocropped “ZD958”, and its planting density is 45 000 plants-hm™, the others had the same meaning. Different small and capital letters within the
group of three treatments indicate significant differences at P < 0.05 and P < 0.01 levels among treatments. The same below.

; “A” represents “ZD958”, “B” represents “SD16”, “1” represents planting density of 45 000 plants-hm 2,

F2 AEIEMELEI EREALL. R LA

Table 2  Effects of different intercropping treatments on the spike height to plant height rate and root to shoot rate of maize

Treatment Spike height Plant height Spike h.eight to Root biomass Stem biomass Root to shoot

(cm) (cm) plant height rate (2) (2) rate
Al1BI1-Al 95.13 240.27 0.40+0.01a 18.62 368.84 0.05a
A1B2-Al 98.27 233.93 0.42+0.01a 15.18 348.17 0.04b
CK-Al 96.00 231.83 0.41£0.01a 19.85 384.53 0.05a
A1B1-Bl 82.80 243.07 0.34+0.01a 18.19 400.58 0.05a
A2B1-Bl 97.33 263.17 0.37+0.00ab 15.84 364.30 0.04b
CK-Bl1 104.47 254.00 0.41+0.01b 20.17 416.54 0.05a
A2B1-A2 102.57 241.67 0.42+0.02a 8.82 319.10 0.03a
A2B2-A2 113.07 248.60 0.45+0.02a 9.57 301.64 0.03a
CK-A2 100.83 234.50 0.43+0.00a 11.17 319.06 0.04b
A1B2-B2 105.93 249.17 0.43+0.01a 10.24 315.18 0.03a
A2B2-B2 98.40 244.57 0.40+0.01ab 8.88 314.95 0.03a
CK-B2 95.27 255.67 0.37+0.01b 11.46 304.14 0.04b
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Table 3  Yield structure and harvest index of maize under different intercropping treatments

Treatment  Ear length (cm)  Ear thick (cm)  Barren tip length (cm) Ear rows Grains per row Yield (kg'hm™)  Harvest index
Al1B1-Al 19.52+0.23a 57.83+0.91a 0.35+0.29a 16.13+0.46a 116.67+2.54a 91 143.0a 1.46a
AIB2-Al  18.76£028a  57.87£0.97a 0.19+0.10b 1620£0.53a  115.43£2.48a 87 840.0a 1.63b
CK-Al 19.51+0.81a 58.50+1.14a 0.42+0.27a 16.13+£0.12a 118.03+5.33a 90 882.0a 1.31a
Al1BI-B1 22.41£1.00a 60.10+£2.43a 1.37+0.27b 16.10+£0.95a 125.37+3.11a 91 507.5a 1.46a
A2BI1-B1 21.35+0.86a 59.10+0.78a 1.92+0.85a 15.80+0.35a 118.43+8.31b 84 132.0a 1.55a
CK-B1 21.96+0.53a 58.67+1.10a 1.87+£0.41a 16.10+0.66a 120.47+2.61ab 91 134.0a 1.22b
A2B1-A2 18.24+0.25ab 56.20+0.26a 0.60+0.10b 16.50+0.10a 109.57+0.55ab 140 737.5b 1.55a
A2B2-A2 17.69+0.55a 56.20+0.92a 0.57+0.27b 16.27+0.31a 108.10+1.14a 124 942.5a 2.00b
CK-A2 18.89+0.39b 56.50+0.60a 0.70+0.09a 16.77+0.06a 114.97+2.48b 141 345.0b 1.80c
A1B2-B2 20.09+0.41a 57.47+1.42a 2.18+0.68a 15.60+0.40a 110.23+£3.90a 131 670.0a 1.63a
A2B2-B2 20.20+0.78a 55.77+£3.61a 2.35+0.66a 15.86+0.12a 112.60+2.27a 137 760.0a 2.00b
CK-B2 20.26+0.85a 55.67+0.67a 2.47+0.41a 15.73+1.10a 110.37+£3.26a 121 180.0b 1.52a
(A1B1, B2A1, A2B1, A2B2) The harvest index is calculated with the data of two intercropping

crops of the whole cultivation systems (A1B1, B2A1, A2B1, A2B2).

(CR) [16]
(D CR ,
CR , CR ; (7]
CR b ; [18]9
, AlB2 A2Bl1 , 958” ,
16 2 , [19]
CR ; s
; (13 958” (13 16 7’; R
[20]
[21]
3 it
== AlIBI-Al
— AlBI1-Bl
3r B2A1-Al
B B2A1-B2
I A2B1-A2
2r E=E A2B1-Bl
A2B2-A2
=== A2B2-B2

—_—
T

=]

a4 24 Competitive ratio
|
T

2k
3L
REWUTHH v TSI FLEA GECl RS
Flare opening Tasseling stage Filling stage =~ Milk stage =~ Wexy stage Maturation stage
stage

£ F W Growth stage
1 FEEMELEBEERSEEHZERZHNTL

Fig. 1 Variation of competitive index at different growth stages of maize under different intercropping treatments
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