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Effect of Cassava-capsicum Intercropping Pattern on Growth, Yield,
Quality and Soil Enzyme Activity of Cassava
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Abstract: Cassava variety Nanzhi 199 (sweet cassava variety, with erect, compact plant shape and generally unbranched
at the top) and chili pepper variety Xiangyan 55 (medium maturity small cowpea variety, with good growth and strong
adaptability) were used to study the effects of cassava-pepper intercropping pattern on cassava growth, photosynthetic
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performance, soil enzyme activity, tuber yield and quality. Three different planting densities of chili peppers in chili
peppers and cassava intercropping (T,, T, and T;, with the spacing of 0.4 m, 0.5 m and 0.6 m, respectively) were de-
signed. The results showed that the aboveground growth indexes of cassava under intercropping treatment had different
degrees of inhibition in various growth periods of cassava, and the inhibitory effect deepened with the increase of den-
sity and time, so the aboveground plant height and stem thickness of T; treatment were minimally inhibited; intercrop-
ping treatments were able to improve the relative chlorophyll content of cassava seedling leaves, and the intercropping
treatments were able to increase the net photosynthetic rate of the whole period of potato production, stomatal conduc-
tance, and the cytosolic rate of the tuber expansion period, and intercellular carbon dioxide concentration during tuber
expansion, but had no significant effect on the transpiration rate of cassava in all growth periods; intercropping treat-
ments significantly increased the activities of soil urease, acid phosphatase, catalase and sucrase compared with CK, and
the activities of the soil enzymes were significantly higher than those of other intercropping treatments by T; except for
the activity of soil catalase which had no significant difference among the intercropping treatments; intercropping re-
duced the aboveground biomass and belowground biomass, and the activity of soil enzymes by Tj; intercropping re-
duced the relative chlorophyll content of cassava leaves at seedling stage. Although intercropping reduced the
above-ground biomass and the number of cassava tubers in the below-ground part, it could improve the weight of cas-
sava, and there was no significant difference between intercropping T, and T, treatments and the yield of CK, while the
acreage yield of T; was significantly increased by 13.98%; intercropping could effectively improve the quality of tubers,
and the contents of various qualities other than soluble sugar and cellulose in T; treatment were significantly higher than
that of other treatments, among which, the intercropping treatments were able to increase the starch content of cassava
tubers to different degrees, respectively, and increased the starch content of cassava tubers to different degrees. Among
them, intercropping treatments were able to increase the starch content of cassava tubers to different degrees, which was
increased by 13.06%, 8.25% and 19.33% respectively. In summary, cassava intercropping can improve the yield and
quality of cassava tubers by increasing the photosynthetic rate and soil enzyme activity of cassava, and then increase the
economic benefits of cassava. Finally, the T; treatment with 2 rows of cassava and 2 rows of chili peppers (plant spacing
0.6 m) had the optimal cultivation density, which was a suitable cassava-chili pepper intercropping pattern for Hunan
production area.
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Fig. 2 Main stem thickness of cassava under different
intercropping densities
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Fig. 3 Photosynthetic properties of cassava leaves under different intercropping densities

2.3 AREMEZEX L EHEEENZ

M 1 AT, 45 e VEAL B 4 S IR R A CK Ak
PR BRI (4 &5 o Ty A0 PR+ IENRMEE . R
PEBERR S P 2 e T HAR AR, 3 CK AL FRER =
w®Z, DHRET 94.09%. 15.61%, T,. T3 4bH
() - ERERE I IS T E R E M R Y R E R T
CK AbHR, 25 [RIAE Ah B A 38t 20T Ul v P ) 2
T CK, B4 RIEL 2 6] 0 B k25 .
24 AREEEZEENARERRFEERKRHN

i
24.1 AR AAEE B RERART FH W0 R

2 WA, [RIVEALBEYY RN T R A R A
PRESZEEL, T PR HMREE | N8, BH”
AT EERT CK AR, H, T34
P B B PR RS T 13.96%. M T T, 5 CK 4bBH
() I TG b 25 P 22 5 o U T Ab B =S E 3 fn 1
SRR ] 7 g PR AR T B I R AR T AR A

242 KRR B ARERARS TG H A H
3R, Ty, Ty AbRRE EIRE TAREHAR b4
R C R, SRR CK AbH iR
THRJFERE A Ty Ty ABEAY AR & 25 CK
AT P AR, T, A8 CK AbFE R e T K% n]



5114 BERTEE : AREBBUEAEB AR AR L )7 dh B S P 1 R 2349

WY A SR, A RVEA T MR R R 4
TARERES SR, 23 E T 13.06%. 8.25%.
19.33%. [AIfEAL FR NS 0 B R IRAR BT R 5 &,

HA Pl T; BT AERSERMIEERL, N
39.14%., K2 T,. T; 0F TR CK B &1
., R E T 7.54%. 5.86%.

®1 AREMEZETHLEEEGE

Tab. 1 Soil enzyme activities at different intercropping densities
e - SRl 3 - SRR - g5 S A SR - SR M AR T
Treatment Activity of soil urease Activity of soil sucrase Activity of soil catalase Activity of soil phosphatase
Mug-d'g") /(mg-d'-g™) /(umol-h™"-g™) /(nmol-h'-g™")
T, 136.35+11.11° 9.43+0.70" 307.23+34.97° 1918.10+26.70°
T, 132.04+3.12° 10.48+0.42% 332.4+42.87° 2089.52+140.48"
T; 179.99+10.03° 11.11+£0.93° 293.94+15.28" 1922.97+80.48*
CK 92.74+1.98°¢ 8.29+0.48°¢ 208.38+17.93° 1663.34+82.05¢

T FFERE A R /NG 55378 Ab B R 22 5 3% (P<0.05) .

Note: Different lowercase letters after data in the same column indicate significant difference between treatments (P<0.05).

R2 AREEZETHAESERTENERK

Tab. 2 Cassava yield and yield traits at different intercropping densities

e bR B B AN CE s L PrAaE
Treatment Whole-plant Storage root Number of Plot Fresh storage root ~ Economic bene-
weight/kg weight/kg storage roots yield/kg yield/(t-hm?) fit/(JG-hm %)
T, 4.19+0.07¢ 2.14+0.06° 7.93+0.76° 68.15+1.38° 32.78+0.66° 24585.13+496.58"
T, 4.4140.03% 2.19+0.11° 8.17+0.32% 69.76+4.18° 33.55+2.01° 25166.18+1509.63°
T, 4.63+0.21° 2.52+0.06* 9.27+0.12° 80.78+1.94° 38.85+0.93° 29141.21+£700.33"
CK 5.40+0.26" 2.21+0.08° 11.57+1.07° 70.87+2.83° 34.09+1.36° 25566.38+1019.64°

T SR E AN 5 B3R m A PR 22 53 3% (P<0.05)

Note: Different lowercase letters after data in the same column indicate significant difference between treatments (P<0.05).

x3 AREEZETHARERR

Tab. 3 Cassava quality at different intercropping densities

fb g #EEC i JE nl RN TEH FY 2 RR/ES
Treatment Vitamin Reducing Soluble sugar/  Soluble protein/ Starch/ Cellulose/ Dry matter
Cl(mg-g™) sugar/(mg-g ') (mg-g™) (mg-g™) (mg-g™) (mg-g™) rate/%
T, 0.266+0.010° 2.410+0.088" 16.877+1.443° 1.347+0.158%  286.358+7.295  0.978+0.015° 43.26+0.01°
T, 0.318+0.006" 2.311+0.117* 29.594+4.005" 1.505+0.083"  274.183+6.636°  0.998+0.018" 41.66+0.01*
Ts 0.485+0.034° 1.635+0.058°  20.365+0.750° 1.329+0.055®  302.248+6.767°  0.742+0.017° 42.59+0.01*
CK 0.259+0.011° 1.364+0.170° 33.414+0.504° 1.108+0.132%  253.281+14.494°  1.219+0.119* 40.22+0.01°

e RFEEE A R/NG PRSI 22 5 B2 (P<0.05) .

Note: Different lowercase letters after data in the same column indicate significant difference between treatments (P<0.05).
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Fig. 4 Correlation analysis of some photosynthetic char-
acteristics, soil enzyme activities, yield and quality of cas-
sava-pepper intercropping patterns
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