Results agronomy trials DRC SR 2010 and LR 2011

Esther Ronner, Jean-Marie Sanginga, Freddy Baijukya, Linus Franke

General comments

The agronomy trials in DRC during the short rains (SR) in 2010 and the long rains (LR) in 2011 consisted of:

· 1 soybean/ maize intercropping trial (SR 2010 + LR 2011) (9 replicates for soybean and 3 replicates for maize in SR 2010; 9 replicates for soybean and 8 replicates for maize in LR 2011)
· 1 soybean/ cassava intercropping trial (SR 2010 + LR 2011) (9 replicates for soybean in SR 2010; 9 replicates for both soybean and cassava in LR 2011)
· 2 soybean variety trials (with and without application of inoculants and/or 30 kg/ha TSP fertilizer) (3 replicates per treatment)
The replicates in the intercropping trials consist of different sites in which a demonstration plot was installed. Each site represents one replicate, and treatments were not repeated in the same site. All plots in the intercropping trials received organic matter (compost) at a rate of 5 t/ha and a basal application of fertilizers (NPK) at a rate of 17, 8, and 15 kg/ha N, P and K, respectively.
The soybean/ cassava intercropping trial compared traditional intercropping with an improved intercropping practice. In the traditional cassava-soybean intercropping, cassava was planted with a spacing of 1 m x 1 m, with one line of soybean between the cassava lines in the first season, and one line of soybean or not in the second season, depending on the canopy of cassava. In the improved cassava-soybean intercropping system, cassava was planted at a spacing of 2 m x 0.5 m, with two lines of soybean in the first season, and one or two lines of soybean in between the cassava in the second season, depending on the canopy of cassava.

In the maize/ soybean intercropping trial, the traditional system included random planting of maize, and broadcasting of soybean seed. In the improved system, a known plant spacing was used and maize and soybean were planted in rows, with one row of maize and two rows of soybean. The rows of maize and soybean were reversed in the LR 2011 season compared to the SR 2010 season. 
Error bars in graphs represent standard error of means.

Conclusions

Average soybean yields were relatively high under all treatments. Yields in the 2010 SR season were generally better than in the 2011 LR season. On average, the dual purpose variety SB24 gave the highest grain yields in all treatments. This variety also performed better than the new TGX lines in the variety trials. In the intercropping trials, the response to inoculation was moderate, whereas in the variety trials all varieties did show a response. P-fertilizer also improved grain yields, although the strongest increase occurred with the combination of P and inoculants.
In the maize/ soybean intercropping trial, the maize and soybean grain yields did not benefit much from the improved intercropping system compared to the traditional. Total grain yields per ha (maize + soybean) increased with a maximum of 170 kg/ha in 2011, an increase of 3%. Also the changing of the lines of maize and soybean in the 2011 LR season did not enhance maize grain yields. 
In the improved cassava/ soybean intercropping trial there was more room for soybean intercropping, which resulted in higher soybean grain yields. Cassava yields were not affected by the different cropping arrangement. Total soybean and cassava yields in two years increased by 300 kg/ha (4%) in the improved system.
Maize/ soybean intercropping trial
SR 2010

Location: Bugorhe
GPS: longitude S 02 22.967; latitude E028 47.414; altitude 1585m
Planting date (maize + soybean): 15-9 to 20-10-2010
Harvest date soybean: 10-2 to 4-4-2011
Harvest date maize: 10-2 to 30-3-2011
Remarks:

Germination for all treatments was comparable and between 86 and 94% for both maize and soybean. Soybean grain yield did not show a strong response to inoculation, and there was no difference in yield between the traditional and improved intercropping system. The grain yield for variety SB24 was higher than for PK6, however. The highest grain yield was achieved by variety SB24 under the improved cropping system with inoculation. 
Maize grain yields did not differ under the different intercropping arrangements, and there was no effect of inoculation of soybean or soybean variety on maize yields.
Grain yield

	
	
	- inoculation 
	+ inoculation
	
	

	
	
	Traditional
	Improved
	Traditional
	Improved
	Average

	Soy
	PK6
	1722
	1715
	1846
	1810
	1773

	
	SB24
	1959
	1954
	1996
	2022
	1983

	Average
	
	1841
	1835
	1921
	1916
	1878

	Maize
	Intercropped with PK6
	3403
	3645
	3830
	3833
	3678

	
	Intercropped with SB24
	3790
	3643
	3290
	3650
	3593

	Average
	
	3597
	3644
	3560
	3742
	3636
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LR 2011

Location: Bugorhe
GPS: longitude S 02 22.967; latitude E 028 47.414; altitude 1585m
Planting date (maize + soybean): 3-2 to 10-3-2011
Harvest date soybean: 1-6 to 26-7

Harvest date maize: 6-7 to 26-7-2011

Remarks:

Germination for both maize and soybean was between 85 and 90%, and there were no remarkable differences between the treatments. As during the 2010 SR season, soybean yields of variety SB24 are higher than for PK6. Soybean yields under the improved system are slightly higher (on average 2.5%) than in the traditional system. The response to inoculation is negligible. 
Maize grain yields are slightly higher when intercropped in the improved system and with dual purpose soybean variety SB24.
Grain yield
	
	
	- inoculation 
	+ inoculation
	
	

	
	
	Traditional
	Improved
	Traditional
	Improved
	Average

	Soy
	PK6
	1541
	1618
	1584
	1642
	1596

	
	SB24
	1782
	1902
	1827
	1893
	1851

	Average
	
	1662
	1760
	1706
	1768
	1724

	Maize
	Intercropped with PK6
	3160
	3250
	3240
	3310
	3240

	
	Intercropped with SB24
	3315
	3394
	3239
	3365
	3328

	Average
	
	3238
	3322
	3240
	3338
	3284
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Average SR 2010 and LR 2011

In both seasons, the dual purpose variety SB24 gave higher grain yields than the early maturing variety PK6. The differences in soybean grain yields with and without inoculation and in the traditional and improved system are not very pronounced. 
Maize yields are slightly higher in the improved than in the traditional intercropping arrangement. The soybean variety or inoculation did not have an effect on maize yields.
Grain yield

	
	
	- inoc
	+ inoc
	
	

	
	
	traditional
	improved
	traditional
	improved
	Average

	Soy
	PK6
	1632
	1666
	1715
	1726
	1685

	
	SB24
	1871
	1928
	1911
	1958
	1917

	Average
	
	1751
	1797
	1813
	1842
	1801

	Maize
	Intercropped with PK6
	3226
	3358
	3401
	3453
	3359

	
	Intercropped with SB24
	3445
	3462
	3253
	3443
	3401

	Average
	
	3335
	3410
	3327
	3448
	3380
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Average grain yields per site
The average yields of the 2010 SR and 2011 LR season split per site did not show a clear response to inoculation either. Only in Bwirembe, Kalehe and Mushinga there was some effect.
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The same comparison between sites for the traditional and the improved system did show some more nuances. In Bwirembe, Kalehe, Mulamba, and Nyangezi soybean did seem to have benefitted from the greater availability of light, which resulted in higher grain yields. The effect on maize grain yields was only beneficial in Bwirembe. In this site, the total increase in grain yields (maize + soybean) was 600 kg (from 5600 in the traditional to 6200 kg in the improved system). 
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Total grain yields in the traditional and improved system
The individual soybean and maize grain yields were not increased much as a result of the improved intercropping system. Adding maize and soybean yields, to get the total yield per ha, potentially enlarges small differences in individual yields. Total grain yields did also not improve considerably in any of the two years, however. The largest increase in total grain yield was 170 kg in the 2011 LR season.
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Effects of the improved system on maize grain yield
In the improved system, rows with maize and soybean are reversed in the next planting season. This should benefit the maize crop, through the N-fixed by soybean which becomes available when crop residues are left in the field. In addition, maize is expected to benefit from more N-fixed in soybean stover in the trials with inoculation, and especially in the trials with the dual-purpose variety SB24. Hence, maize yield in 2011 is expected to be higher than in 2010, and higher in the plots with SB24 with inoculation in the improved system than in the plots with PK6 without inoculation in the traditional system. Maize grain yields were lower in LR 2011 than in SR 2010, however. This is probably due to less favourable climatic circumstances during LR 2011. The difference between the two systems did also not increase in 2011 compared to 2010: in 2010 the difference in yield between the two systems was 7%, and in 2010 6%. The standard errors in 2010 SR season are large, however. 
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Cassava intercropping trial
SR 2010

Location: Muresha
GPS: longitude S 02 22.967; latitude E 028 47.414; altitude 1585m
Planting date: 10-9 to 20-10-2010
Harvest date: 11-1 to 4-4-2011
Remarks

Average germination of soybean was between 85 and 88% with no remarkable differences between the treatments. Soybean grain yields in the improved intercropping system were higher than in the traditional arrangement, and higher for dual-purpose variety SB24 than for early maturing PK6. Inoculation only slightly improved grain yields. The highest yield was found for variety SB24 without inoculation, however, in the improved intercropping system.
Grain yield
	
	
	- inoc
	+ inoc
	
	

	
	
	traditional
	improved
	traditional
	improved
	Average

	Soy
	PK6
	1728
	1844
	1894
	2030
	1874

	
	SB24
	1885
	2131
	1980
	1936
	1983

	Average
	
	1807
	1987
	1937
	1983
	1928
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LR 2011
Location: Muresha
GPS: longitude S 02 22.967; latitude E 028 47.414; altitude 1585m
Planting date (soybean): 3-2 to 10-3-2011
Harvest date soybean: 1-6 to 26-7 2011

Harvest date cassava: 6-9 to 29-9-2011

Remarks
Soybean germination was around 95% for all treatments and for cassava even higher with 98-99%. Despite the high germination percentage, soybean grain yields were relatively low. Inoculation did not have a pronounced effect on grain yields. The improved intercropping arrangement increased soybean yields, however, with almost 100 kg/ha. Grain yields for variety SB24 were higher than for PK6. Variety SB24 in the improved system with inoculation gave the highest grain yield.
Cassava fresh tuber yields were on average slightly higher when intercropped with SB24 than with PK6, and in the improved intercropping system compared to the traditional. 
Grain yield

	
	
	- inoc
	+ inoc
	
	

	
	
	traditional
	improved
	traditional
	improved
	Average

	Soy
	PK6
	783
	836
	816
	844
	820

	
	SB24
	833
	933
	883
	992
	910

	Average
	
	808
	885
	849
	918
	865

	Cassava
	Intercropped with PK6
	21,320
	21,464
	21,978
	20,583
	21,336

	
	Intercropped with SB24
	20,944
	22,369
	20,839
	22,347
	21,625

	Average
	
	21,132
	21,916
	21,408
	21,465
	21,480
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Average SR 2010 and LR 2011

Overall, dual purpose variety gave higher grain yields than early maturing variety PK6. The improved intercropping system also resulted in higher soybean yields. Inoculation had a limited effect on yields.
Grain yield 
	
	
	- inoc
	+ inoc
	
	

	
	
	traditional
	improved
	traditional
	improved
	Average

	Soy
	PK6
	1231
	1370
	1326
	1472
	1350

	
	SB24
	1390
	1501
	1464
	1439
	1448

	Average
	
	1311
	1435
	1395
	1456
	1399
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Average grain yields per site
The differences between sites in terms of response to inoculation are limited. Only in Ikoma, Bwiremba and Mumosho there was some response to inoculation, although standard errors in the latter two are large. Grain yields in Mushinga also increased with inoculation, but average yields were very low.
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The effect of the improved intercropping arrangement on soybean yields did show some differences between sites: in Ikoma, Mulamba, Mumosho and Nyangezi soybean grain yields benefitted from this improved arrangement. Cassava tuber yields were comparable in most sites, only in Burinyi cassava yields were considerably higher in the improved system.
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Total yields in the traditional and improved system
Soybean grain yields increased as a result of the improved intercropping arrangement, while cassava yields were unaffected. The total yield in two years (soybean yields in 2010 and 2011 added to cassava dry yields
) was therefore more than 300 kg higher in the improved system than in the traditional system. 
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Soybean variety trial
Location: Murhesa
GPS: longitude S 02 22.967; latitude E 028 47.414; altitude 1585m
Planting date: 5-3-2011
Harvest date: 18-6 to 20-7-2011

Remarks:
Germination percentage was comparable for all treatments, although variety SB24 showed a slightly lower average germination percentage. The average number of nodules per plant increased as a result of inoculation in varieties SB24, TGX 1987-28F and TGX 1987-64F, but not in varieties TGX 1987 20F and TGX 1987-11F. Application of TSP fertilizer increased the number of nodules in all varieties, except for TGX 1987 20F, and this same result was found for the combination of inoculation and P-fertilizer. Alls soybean varieties showed a modest response to inoculation in terms of grain yields, but a strong response to P-fertilizer. The highest grain yields were achieved with the combination of inoculation and fertilizer. Grain yields did not differ much between different varieties.

Germination percentage
	
	- inoc/ - P
	+ inoc/ - P
	+ P/ - inoc
	+ P/ + inoc
	Average

	SB24
	90
	84
	81
	87
	86

	TGX 1987-20F
	87
	92
	91
	85
	89

	TGX 1987-28F
	91
	91
	87
	90
	90

	TGX 1987-64F
	89
	94
	90
	90
	91

	TGX1987-11F
	93
	89
	90
	86
	90

	Average
	90
	90
	88
	87
	89


Average number of nodules per plant
	
	- inoc/ - P
	+ inoc/ - P
	+ P/ - inoc
	+ P/ + inoc
	Average

	SB24
	7
	5
	8
	13
	8

	TGX 1987-20F
	14
	6
	12
	7
	10

	TGX 1987-28F
	11
	11
	12
	17
	13

	TGX 1987-64F
	7
	15
	9
	16
	12

	TGX1987-11F
	8
	6
	14
	14
	11

	Average
	9
	9
	11
	13
	11
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Grain yield

	
	- inoc/ - P
	+ inoc/ - P
	+ P/ - inoc
	+ P/ + inoc
	Average

	SB24
	1581
	1731
	1742
	2397
	1863

	TGX 1987-20F
	1451
	1446
	1944
	2137
	1745

	TGX 1987-28F
	1538
	1540
	1939
	2254
	1818

	TGX 1987-64F
	1433
	1461
	1909
	2278
	1770

	TGX1987-11F
	1418
	1500
	1745
	2004
	1667

	Average
	1484
	1536
	1855
	2214
	1772
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Soybean variety trial
Location: Mushinga
GPS: longitude S 02.75543; latitude E 028.67734; altitude 1658m
Planting date: 1-3-2011
Harvest date: 13-5 and 1-6-2011 (SB24)
Remarks:

Germination of all varieties was affected by application of P-fertilizer. In the treatments with P, the average was 93-94%, while in the treatments without P germination was 86%. Between the varieties, the germination percentage did not differ much. Both inoculation and P fertilizer increased soybean grain yields, but the combination of these two inputs resulted in the highest yields. The difference between the varieties was not very pronounced; on average, variety SB24 (harvested 15 days later than the other varieties) achieved the highest grain yield. Variety TGX 1987-11F showed a relatively limited response to the different treatments, whereas variety TGX 1987-20F benefitted most from the addition of inputs.
Germination percentage

	
	- inoc/ - P
	+ inoc/ - P
	+ P/ - inoc
	+ P/ + inoc
	Average

	SB24
	85
	88
	95
	95
	91

	TGX 1987-20F
	87
	86
	94
	92
	90

	TGX 1987-28F
	86
	89
	94
	92
	90

	TGX 1987-64F
	91
	85
	89
	93
	89

	TGX1987-11F
	81
	81
	96
	93
	88

	Average
	86
	86
	94
	93
	90


Grain yield 
	
	- inoc/ - P
	+ inoc/ - P
	+ P/ - inoc
	+ P/ + inoc
	Average

	SB24
	1345
	1479
	1603
	1806
	1558

	TGX 1987-20F
	1232
	1406
	1483
	1824
	1486

	TGX 1987-28F
	1227
	1293
	1443
	1788
	1438

	TGX 1987-64F
	1249
	1334
	1491
	1710
	1446

	TGX1987-11F
	1284
	1359
	1489
	1529
	1415

	Average
	1268
	1374
	1502
	1732
	1469
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� Cassava tubers contain about 70% moisture � ADDIN EN.CITE <EndNote><Cite><Author>ILRI</Author><Year>1992</Year><RecNum>219</RecNum><DisplayText>(ILRI, 1992)</DisplayText><record><rec-number>219</rec-number><foreign-keys><key app="EN" db-id="xza2rst23vawt6edtpr5d9dd2edawevdvpea">219</key></foreign-keys><ref-type name="Web Page">12</ref-type><contributors><authors><author>ILRI</author></authors></contributors><titles><title>Cassava as livestock feed in Africa</title></titles><volume>2012</volume><number>05-06</number><dates><year>1992</year></dates><pub-location>Ibadan, Nigeria</pub-location><publisher>IITA</publisher><urls><related-urls><url>http://www.fao.org/wairdocs/ILRI/x5458E/x5458e05.htm</url></related-urls></urls></record></Cite></EndNote>�(�HYPERLINK \l "_ENREF_1" \o "ILRI, 1992 #219"�ILRI, 1992�)�, so fresh weights were multiplied by 30% to be able to add them to soybean dry weights.








