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ABSTRACT

 Low quality of cassava stakes for planting is a major cause that limits cassava growth and 
productivity. Nutrient contents of the stakes are one possible key factor determining the stake 
quality. Priming refers to a method to improve the performance of plant propagules, such as 
seed or cutting, by a pretreatment before planting. This study evaluated the effect of soaking 
cassava stakes in nutrient solution on cassava root yield and quality. The effect of cassava stake 
priming was evaluated in 5 cassava varieties (Rayong 5, Rayong 7, Rayong 9, Rayong 72, and 
Kasetsart 50 (KU50)) that were grown in the field with and without soaking stake in a complete 
nutrients solution. Although stake priming had no effect on above ground biomass, it increased 
root number and root yield of all cassava varieties except KU50. Stake priming increased root 
yield by up to 25% and starch yield 30% as compared with without priming. In conclusion,  
cassava stake priming, by soaking in complete nutrient solution, offers a simple, easy and practical 
means to improve cassava root as well as starch yield.
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INTRODUCTION

 Cassava, manioc or yucca (Manihot esculenta Crantz) is grown in over 90 countries. It is the 
primary staple for more than 800 million people in the world, mostly in tropical and sub-tropical 
poorest countries (Lebot, 2009). In cassava production, the crop is grown from sections of stems, 
generally called stakes.  Low quality of cassava stake is a major cause that limits cassava growth and 
productivity (Eke-Okoro et al., 2001). Nutrients content in stake is the key factor determining the 
stake quality. Stakes produced from high fertility soils grow better because they have more nutrients 
reserve (Cock, 1985; Molina and El-Sharkawy, 1995). However, cassava is generally grown under 
low input by poor farmers living in the marginal areas. After harvesting of the roots, the stems are 
kept to use as planting stakes in the next season. Therefore, the stakes used by farmers commonly 
contain low nutrients and grow poorly (Howeler, 2002 ; Leihner, 2002). To produce high quality 
stakes, farmers will have to apply fertilizer into the mother plant, which is not possible for many 
cassava farmers who are poor. Priming refers to a method to improve the performance of plant 
propagules, such as seed or stake, by a pretreatment before planting, and has been used in many 
crops, such as seeds and stakes. For example, Priming wheat and maize with phosphorus (P) and 
zinc (Zn) have been reported to increased grain yield and yield component of wheat and maize under 
conditions of nutrient deficiency (Ali et al., 2008). Planting treated rice seed with coated with with 
1.0-4.7 g Zn kg-1 seed before sowing has more rapid and better germination, root length and shoot 
growth (Slaton et al., 2001).  In case of cassava has been reported (Lozano et al., 1981; Leihner, 
2002; Wargiono and Ispandi, 2007). However, the condition under which cassava stake priming 
is effective or ineffective is as yet unclear. This study evaluated how priming cassava stakes with 
nutrient solution influence performance of different cassava varieties.
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MATERIALS AND METHODS

 This experiment was conducted at the Mae Hia Research Station and Training Center, Faculty 
of Agriculture, Chiang Mai University, Thailand from September 2010 to August 2011. The field 
has an annual rain fall of 1589.8 mm and average daily temperature of 25.2°C. The soil at the site 
showed the following chemical properties as pH 5.8 (water, 1:1), N 0.07%, P 15.5 ppm and K 90.7 
ppm. The treatments were arranged in factorial design in RCBD, with 4 replications. The first fac-
tor was two levels of stake soaking; nil-soaking (S-) and soaking with complete nutrient solution 
(S+) for 2 hours before planting. The nutrient solution was modified from Broughton and Dilworth 
(1971) and Mozafar (1987) with the following composition of KNO3, 25,000 µM; CaCl2, 5,000 
µM; KH2PO4, 5,000 µM; Mg(SO4)2.7H2O, 1, 250 µM; K2SO4, 1,250; Fe-citrate, 250 µM; H3BO3, 
50; MnSO4.H2O, 5 µM; ZnSO4.7H2O, 2.5 µM; CoSO4.7H2O, 0.5 µM; Na2MoO4.2H2O , 0.5 µM; and 
CuSO4.5H2O, 0.1 µM. The second factor was five varieties of cassava including Rayong 5, Rayong 
7, Rayong 9, Rayong 72, and Kasetsart 50 (KU50). The stakes of 0.2 m length were planted verti-
cally in 4 m x 5 m experimental units with 1 m x 1 m spacing. Weed control was done by hand. 
Six plants in each replicate were harvested at 12 month after planted (MAP). Root number per 
plant and root fresh weight was measured at the harvest. Then, sampling of above ground and root 
were oven-dried at 75°C for 72 hours before weighing. Starch content of fresh roots was estimated 
by determination of root specific gravity (Wholey and Booth, 1979, the method used commercially 
to determine starch content and price in selling and buying of cassava root). The starch content of 
fresh roots is calculated with the formula: 
 Starch content (%) = 210.8 Specific gravity – 213.4; 
 When Specific gravity = Weight sample in air / (Weight sample in air – Weight sample in 
water)

RESULTS

 Fresh and dry root weights of all varieties were increased by stake soaking with complete 
nutrient solution except KU50. Especially, Rayong 72 produced double root dry weight (Table 
1).
 Although there were genotypic variations of above ground dry weight, there was no signifi-
cant effect of stake soaking (Table 2). On the other hand, root number per plant was increased by 
stake soaking (Table 2). Stake soaking did not only increase root yield and root number, but it also 
increased starch content and starch yield. Starch content of Rayong 9 was the highest, whereas 
Rayong 7 and Rayong 72 were the lowest. Yet, low starch content of Rayong 72 was compensated 
by root weight which improved its starch yield to the same level as Rayong 5, Rayong 9, and KU 
50 (Table 3). Average starch yield of all varieties were increased about 30% by stake soaking as 
compared with nil-stake soaking (Table 3). The starch content was significantly correlated with 
starch yield (R =0.96**; P<0.01 and dry root weight (R=0.97**; P<0.01); likewise, starch yield 
was also positively correlated with root dry weight (R=0.94**; P<0.01).
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Table1. Effects of stake soaking on root fresh and dry weight (t ha-1).

Variety
Root fresh weight

Mean
Root dry weight

Mean
S- S+ S- S+

Rayong 5 56.8 73.8 65.3ab 14.2cd 19.4abc 16.8

Rayong 7 37.8 51.5 44.6c 11.3d 13.0cd 12.1

Rayong 9 49.5 56.2 52.8c 11.7d 21.7ab 16.7

Rayong 72 60.6 75.6 68.1a 12.8cd 23.9a 18.4

KU 50 61.8 58.2 60.0ab 19.8abc 14.9bcd 17.3

Mean 53.3b 63.1a 14.0 18.6

F-test LSD0.05 F-test LSD0.05

Var* 13.0 VarNS              (-)

S* 8.7 S**                 8.7

Var x SNS - Var x S* 7.2

S = Stake soaking, Var = Varieties, *, ** = Significant (P< 0.05 and 0.01), NS = Not significant. 

Table2. Effects of stake soaking on above ground dry weight (t ha-1) and root number plant-1. 

Variety
Above ground dry weight

Mean
Root number plant-1

Mean
S- S+ S- S+

Rayong 5 7.4 6.6 7.0ab 7.9 10.5 9.2

Rayong 7 6.2 7.3 6.8c 9.1 11.7 10.4

Rayong 9 7.4 9.4 8.4ab 9.7 11.8 10.7

Rayong 72 8.0 7.3 7.6abc 9.0 10.5 9.7

KU 50 10.3 12.6 11.4a 10.9 10.3 10.6

Mean 7.8 8.6 8.2 9.3b 11.0a

F-test LSD0.05 F-test LSD0.05

Var* 3.8 VarNS              -

SNS - S*                 1.4

Var x SNS - Var x SNS -

S = Stake soaking, Var = Varieties, * = Significant (P< 0.05), NS = Not significant 
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Table 3. Effect of stake soaking on starch content (%) and starch yield (t ha-1).

Variety
Starch content

Mean
Starch yield

Mean
S- S+ S- S+

Rayong 5 13.1 13.8 13.5ab 7.6 10.1 8.8a

Rayong 7 12.5 13.6 13.1cd 4.1 7.0 5.5b

Rayong 9 16.0 16.4 16.2a 6.6 9.2 7.9a

Rayong 72 11.7 13.0 12.4d 7.1 10.0 8.6a

KU 50 13.7 14.9 14.3b 8.5 8.7 8.6a

Mean 13.4a 14.4b 6.3a 9.1b

F-test LSD0.05 F-test LSD0.05

Var** 1.1 Var*              2.3

S** 0.7 S**                 1.4

Var x SNS - Var x SNS -

S =Stake soaking, Var = Varieties, *,** = Significant (P< 0.05 and 0.01), NS = Not significant

DISCUSSION AND CONCLUSION

 Stake soaking was an effective method to improve nutrient status in cassava production when 
nutrient deficiency was the limiting factor of cassava production. Many experiments of stake soak-
ing focused on single nutrient application such as Fe and Zn (Watananonta et al., 2004; Wargiono 
and Ispandi, 2007; Paisancharoen et al., 2010), but differential responses among varieties have not 
been evaluated.  
 This experiment was focused on stake soaking with complete nutrient solution on five cassava 
varieties.  The complete nutrient solution is a way to improve cassava yield for many locations that 
sometime we may not know exactly which nutrient was limiting.  Our result showed that stake 
soaking increased root number and root yield (Table 1 and 2). However, there was interaction 
between varieties by stake soaking.  Four from five varieties; Rayong 5, Rayong 7, Rayong 9 and 
Rayong 72 responded positively to stake soaking while KU50 showed no response. Although KU50 
was unaffected by stake soaking, it produced the yield as same as other varieties with soaking. As 
previous work showed that KU50 was adapted and produced stable yield in many regions such as 
Thailand, Laos and Cambodia (Aye et al., 2010; Klakhaeng and Vongkasem, 2010; Sopheap et al., 
2010). Although yield of Rayong7 was increased by stake soaking, it still had the lowest yield as 
compared to the others.  
 The starch contents of all varieties in this experiment were quite lower than other work 
[average 25% by Prammanee et al. (2010) and average 24% by Watananonta et al. (2008)] as the 
result of very high root water content as the crop was harvested in the middle of the rainy season.  
Nevertheless, stake soaking promoted the starch content.
 In conclusion, cassava stake soaking with complete nutrient solution, offers a simple, low 
cost and practical means to improve cassava yield as well as starch yield.
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