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Abstract       The information on some virtue, some recently discovered, of 
some products, whether vegetable or fruit, is rapid in the current stage of 
development of mankind, so sometimes there is unprecedented demand on 
the market for them. Beans are a vegetable garden cultivated in small areas, 
with the production of green pods also modest, but for which there is demand 
in the market. 

Therefore, increased production of green pods per unit area is 
absolutely necessary, but also it is necessary to obtain higher economic 
efficiency, to value this crop, in order to become more attractive for growers. 
One of the reasons that green beans are not preferred by growers of 
vegetables is the lack of technology information, being not known those links 
in culture technology that need to give immediate production and quality 
effects. 
In this article we present the influence of two technological links (extra root 
fertilization and flower binding stimulation) on the production potential of some 
garden beans varieties.   
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At the current stage of development of human 

society, information on possible virtues of consumer 

products, which have recently been discovered, reach 

consumers faster than any other last stage, which is 

why often, there is an unprecedented demand on 

market for certain products, whether vegetables or 

fruits. Garden beans, which has long been called the 

poor’s meat, due to the high protein grains of high 

quality, rich in essential amino acids (lysine, arginine, 

tryptophan), and more affordable in comparison with 

proteins of animal origin began to be increasingly 

sought by consumers market. 

Because they are used in food, seeds (beans) 

and seedless pods (Fructus phaseoli sine seminibus) 

harvested at full maturity (consumption maturity), 

particularly varieties with white or yellowish-white 

yellow pod began to be established outside of the field 

crops and protected forced crops and different types of 

shelters [1]. Besides green pods are very popular in the 

kitchens of people, young shoots are used in different 

salads. 

The pods are rich in fiber, which according to 

some recent studies have the ability to lower 

cholesterol and eliminate a small part of fats, while 

extract based products are considered starch blockers. 

Beans’ color comes from flavonoids (the 

yellow one), which are substances with anti-

inflammatory and antioxidant effects, the high content 

of chlorophyll (the green one), which has an 

depurative, antitoxic action and the anthocyanin 

pigments (the red one), which have strong antitumor 

and antioxidant effects. 

At the same time, green beans can be used 

preventively in treatments to combat diseases such as: 

diabetes, atherosclerosis, memory impairment, 

hypertension, fatigue, mineral and vitamin deficiencies 

[2]. 

All these properties make green beans a 

vegetable very much in demand, which however often 

can be found in insufficient quantities or can absent on 

the market. 

In this article we present the influence that 

two technological links have on the level of production 

and green bean pods’ quality of two new varieties, 

namely extra root fertilization and flower binding 

stimulation (pollination being problematic in some 

cases) using biostimulating products specific for this 

vegetable. 

 
Material and Method 

 
The purpose of the research was to determine 

the possibilities of manifestation of the productive 

potential of two varieties of garden bean dwarf 

(cripple) for production of green pods, by improving 

technological links like those on foliar fertilization and 



 75 

stimulate better flowers binding, knowing that under 

certain conditions, it is deficient. 

The objectives of the research, given its 

purpose, refer to: 

- Quantify the productive potential of dwarf 

garden bean varieties Paulista (a1) and Gold Mine (a2) 

under line technological interventions on extra root 

fertilization (foliar); 

- Quantitative and qualitative determination of 

studied varieties under the influence of foliar 

fertilization, by using specific soluble foliar fertilizer as 

Agroleaf and Cropmax; 

- Increase consumption of green biomass 

represented by green pods at maturity consumption by 

increasing the plant flowers using specific 

bioregulators such as Faverex and Fabo; 

The culture was established by direct sowing 

in the open field on 20th April 2011 and 21th April 

2012. Both varieties used in the experiment are dwarf 

varieties of garden beans (cripple). One has green pods 

(Paulista), the vegetation period of about 78 days from 

sowing, average plant height of 40-45 cm, with 

multiple resistances to specific diseases and viruses. 

The other has yellow pods, vegetation period of about 

72 days from sowing, height 45-50 cm, but having 

resistance to diseases and viruses. 

In this purpose there was established a three 

factors experiment, in which: 

Factor A - Garden beans dwarf 

varieties (cripple) 

 a1 – Paulista 

 a2 – Gold Mine 

  Factor B – Foliar fertilization 

 b1 – Contro, not fertilized 

 b2 – Agroleaf – soluble foliar fertilizer 

 b3 – Cropmax – foliar super concentrated 

complex fertilizer 

Factor C – Natural or synthetic 

products (bioregulators) used for 

plants’ metabolism and flower 

binding stimulation 

c1 – Control – not sprayed 

c2 – Faverex – bio-regulator 

c3 – Fabo – MS coded product 

           Production data processing was done in the form 

of trifactorial experiment using analysis of variance 

method [3]. 

 
Results and Discussions 

 
In table 1 there are presented morphological 

and production features of beans, which are different in 

growth and development, under the impact of the 

experimental factors of the two varieties, Paulista (a1) 

and Gold Mine (a2). 

 

Table 1  

Experimental results concerning the productive potential of some beans varieties, sprayed with foliar fertilizers 

and flower binding stimulation bioregulators 

 

Experimental factors 

Plant’s 

height 

(cm) 

No. of 

leaves/ 
plant 

(pc.) 

No. of 
flowers/ 

plant in 

hotbed 
(pc.) 

Of which 
Beans pods’ features – 

consume maturity 

Average 

production 

A  

(The 
variety) 

B 

(Foliar 
fertilizer) 

C 

(Bioregulator) 

Bind 

flowers 
(pc.) 

% 

Of which 

Length 

(mm) 

Diam.Φ 
(mm) 

Average 

weight 
(g/pc.) 

g/ 

hotbed 
t/ha % 

Mature 

harvested 

pods (buc) 

% 

a1 - 

Paulista 

b1-Mt not 

fertilized 

c1-Mt 37,5 12 25,9 20,3 78,6 16,2 79,8 120 8,8 8,8 142,6 8,2 100,0 

c2-Faverex 40,2 14 28,0 24,8 88,5 21,5 86,7 137 8,9 8,9 191,3 11,0 134,1 

c3-Fabo 41,5 15 29,1 25,9 89,1 23,0 88,8 158 9,4 9,8 224,3 12,9 157,3 

b2-

Agroleaf 

c1-Mt 39,5 18 30,3 25,7 84,7 23,1 89,8 137 8,7 7,8 180,9 10,4 100,0 

c2-Faverex 40,6 20 33,5 30,1 89,9 27,5 91,3 151 9,0 9,1 250,4 14,4 138,5 

c3-Fabo 41,7 21 42,0 37,8 90,0 35,0 92,5 150 8,9 8,0 280,0 16,1 154,8 

b3-

Cropmax 

c1-Mt 39,8 20 31,7 26,2 82,7 23,8 91,0 151 8,9 8,1 193,0 11,1 100,0 

c2-Faverex 44,0 22 38,4 35,1 91,4 32,4 92,2 151 9,3 8,8 283,5 16,3 146,8 

c3-Fabo 46,1 24 42,8 38,5 90,0 36,0 93,7 158 9,0 8,4 300,9 17,3 155,9 

a2 – Gold 
Mine 

b1-Mt not 

fertilized 

c1-Mt 39,8 14 27,1 21,1 77,9 17,0 80,6 161 10,9 10,2 173,9 10,0 100,0 

c2-Faverex 41,7 15 28,6 25,7 89,9 22,4 87,3 156 11,1 9,7 217,4 12,5 125,0 

c3-Fabo 43,7 16 30,1 27,3 90,7 24,4 89,2 167 11,3 10,7 260,9 15,0 150,0 

b2-
Agroleaf 

c1-Mt 41,1 18 30,0 25,9 86,3 23,5 90,8 155 10,8 8,9 208,7 12,0 100,0 

c2-Faverex 42,7 20 36,3 33,8 93,1 31,0 91,7 169 11,5 9,5 293,9 16,9 140,8 

c3-Fabo 46,8 22 40,1 37,7 94,0 35,0 92,9 167 10,9 9,1 318,3 18,3 152,5 

b3-
Cropmax 

c1-Mt 41,3 21 33,8 29,4 87,0 27,0 91,7 169 11,6 9,5 255,6 14,7 100,0 

c2-Faverex 45,0 23 39,6 37,3 94,3 34,7 93,0 162 11,5 9,3 321,7 18,5 125,9 

c3-Fabo 50,4 25 45,3 43,5 96,1 41,2 94,8 145 10,2 8,3 342,6 19,7 134,0 

 

There can be observed a differentiation within 

each variety of plant habitus in terms of their height. 

The two foliar fertilizers’ influence is obvious, 

Cropmax (b3) coming out due to sharp increases in 

height in both varieties compared to Agroleaf (b2), and 

much more with Mt - unfertilized. The same increased 

influence of Cropmax (b3) is also observed on the 

number of leaves and flowers on the plant. The number 

of flowers per plant and the related share of total are 

influenced by foliar spraying with bioregulating 
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products. There is an increased influence of percentage 

share when using bioregulator Fabo (c3) in both 

cultivars especially when foliar fertilized with 

Cropmax (b3). The largest share of bind flowers is in 

a2b3c3 (Gold Mine – Cropmax - Fabo) of 96.1%, and in 

a2b3c2 (Gold Mine – Agroleaf - Faverex) of 94.3%. 

Percentage values in a2 - Gold Mine variety are higher 

than those of a1 - Paulista variety. Percentage of the 

total harvested mature pods per plant follows the same 

size route, but other values resulting from the 

interactions of experimental factors. 

Out of the table it also results the average 

production under the interaction impact of the same 

experimental factors, and also specific percentage 

comparisons graduations of factor C (bioregulator 

product) in case of graduations interactions between 

factors A (the variety) and B (the foliar fertilizer). 

In table 2 and figure 1 there is a synthesis of 

experimental production results concerning the 

manifestation of the two beans varieties’ productive 

and qualitative genetic potential, cultivated in open 

field, under the impact of two experimental factors 

corresponding to two important technological links 

(fertilization, in this case foliar – factor A, and flower 

binding stimulation – factor B).

 

Table 2 

Synthesis of experimental results concerning beans pods’ production of some varieties 

and the experimental factors’ impact 
Factor  Production obtained under the impact of:  

A B C 

Factor C (Bioregulator) Factor B (Foliar fertilizer) Factor A (The variety) 

Average production Of which Average production Of which Average production Of which 

g/hotbed t/ha % 

First quality 

production 

g/hotbed t/ha % 

First quality 

production 

g/hotbed t/ha % 

First quality 

production 

t/ha % 
% than 

c1 
t/ha % 

% than 

b1 
t/ha % 

% 

than 
Mx 

a1 

b1 

c1 142,6 8,2 100,0 6,1 74,4 100,0 

186,1 10,7 100,0 8,6 80,4 100,0 

227,4 13,1 100,0 11,0 84,0 95,7 

c2 191,3 11,0 134,1 9,1 82,5 149,2 

c3 224,3 12,9 157,3 10,7 83,0 175,4 

b2 

c1 180,9 10,4 100,0 8,3 80,2 100,0 

237,1 13,6 127,1 11,6 85,3 134,9 c2 250,4 14,4 138,5 12,5 86,5 150,6 

c3 280,0 16,1 154,8 14,0 86,7 168,7 

b3 

c1 193,0 11,1 100,0 9,1 81,8 100,0 

259,1 14,9 139,3 12,9 86,6 150,0 c2 283,5 16,3 146,8 14,2 87,2 156,0 

c3 300,9 17,3 155,9 15,5 89,8 170,3 

a2 

b1 

c1 173,9 10,0 100,0 7,0 69,7 100,0 

217,4 12,5 100,0 9,5 76,0 100,0 

265,9 15,3 116,8 12,0 78,4 104,3 

c2 217,4 12,5 125,0 9,6 76,6 137,1 

c3 260,9 15,0 150,0 11,8 78,6 168,6 

b2 

c1 208,7 12,0 100,0 8,7 72,4 100,0 

273,6 15,7 125,6 12,4 79,0 130,5 c2 293,9 16,9 140,8 13,3 78,6 152,9 

c3 318,3 18,3 152,5 15,1 82,5 173,6 

b3 

c1 255,6 14,7 100,0 10,8 73,7 100,0 

306,6 17,6 140,8 14,1 80,1 148,4 c2 321,7 18,5 125,9 14,8 80,0 137,0 

c3 342,6 19,7 134,0 16,8 85,3 155,6 

a3 

b1 

c1 158,3 9,1 100,0 6,6 72,5 100,0 

201,8 11,6 100,0 9,1 78,4 100,0 

246,7 14,2 108,4 11,5 81,0 100,0 

c2 204,4 11,8 129,7 9,4 79,7 142,4 

c3 242,6 14,0 153,8 11,3 80,7 171,2 

b2 

c1 194,8 11,2 100,0 8,5 75,9 100,0 

255,4 14,7 126,7 12,0 81,6 131,9 c2 272,2 15,7 140,2 12,9 82,2 151,8 

c3 299,2 17,2 153,6 14,6 84,9 171,8 

b3 

c1 224,3 12,9 100,0 10,0 77,5 100,0 

282,9 16,3 140,5 13,5 82,8 149,2 c2 302,6 17,4 134,9 14,5 83,3 145,0 

c3 321,8 18,5 143,4 16,2 87,6 162,0 

* 

c1 192,5 11,1 100,0 8,4 75,7 100,0 * * * * * * * * * * * * 

c2 259,7 15,0 135,1 12,3 82,0 146,4 * * * * * * * * * * * * 

c3 287,9 16,6 149,5 14,0 84,3 166,7 * * * * * * * * * * * * 

The 
average(Mx) 

246,7 14,2 * 11,5 81,0 * 246,7 14,2 * 11,5 81,0 * 246,7 14,2 108,4 11,5 81,0 100,0 

 

From a detailed analysis of the table and 

figure, one can see the average production resulting 

differentiated under the influence of interactions 

between experimental factors graduations. Under the 

influence of factor A (the variety) the average 

production for a1 (Paulista) is of 13.1 t / ha and for a2 

(Gold Mine) of 15.3 t / ha, production increase being of 

2.4 t / ha (+16.8%). 

First quality production of green pods Paulista 

(a1) has a share of 84% (11.0 t / ha) of the average 

production, compared with 78.4% (12.0 t / ha) for Gold 

Mine (a2). Although the proportion is higher in a1 

(Paulista) compared with a2 (Gold Mine), in absolute 
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terms the situation is reversed due to a higher average 

production per hectare. Compared to the average 

production of the experiment, the first quality 

production of a2 (Gold Mine) is 104.3% compared to 

that of a1 (Paulista), which is 95.7%.

 

8
,2

0
 

1
1
,0

0
 

1
2
,9

0
 

1
0
,4

0
 

1
4
,4

0
 

1
6
,1

0
 

1
1
,1

0
 

1
6
,3

0
 

1
7
,3

0
 

1
0
,0

0
 

1
2
,5

0
 

1
5
,0

0
 

1
2
,0

0
 

1
6
,9

0
 

1
8
,3

0
 

1
4
,7

0
 

1
8
,5

0
 

1
9
,7

0
 

9
,1

0
 

1
1
,8

0
 

1
4
,0

0
 

1
1
,2

0
 

1
5
,7

0
 

1
7
,2

0
 

1
2
,9

0
 

1
7
,4

0
 

1
8
,5

0
 

7
4
,4 8

2
,5

8
3
,0

8
0
,2 8
6
,5

8
6
,7

8
1
,8 8
7
,2

8
9
,8

6
9
,7 7

6
,6

7
8
,6

7
2
,4 7
8
,6 8
2
,5

7
3
,7 8
0
,0 8
5
,3

7
2
,5 7

9
,7

8
0
,7

7
5
,9 8
2
,2

8
4
,9

7
7
,5 8
3
,3 8
7
,6

100,0

149,2

175,4

100,0

150,6

168,7

100,0

156,0

170,3

100,0

137,1

168,6

100,0

152,9

173,6

100,0

137,0

155,6

100,0

142,4

171,2

100,0

151,8

171,8

100,0

145,0

162,0

142,6

191,3

224,3

250,4

280,0

193,0

283,5

300,9

173,9

217,4

260,9

208,7

293,9

318,3 321,7

342,6

158,3

204,4

242,6

194,8

272,2

299,2

224,3

302,6

321,8

180,9

255,6

0

20

40

60

80

100

120

140

160

180

200

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

c
1

c
2

c
3

b1-Mt

nefertilizat

b2-Agroleaf b3-Cropmax b1-Mt

nefertilizat

b2-Agroleaf b3-Cropmax b1-Mt

nefertilizat

b2-Agroleaf b3-Cropmax

a1 - Paulista a2 - Gold Mine a3 - Media exp. (Mx)

0,0

70,0

140,0

210,0

280,0

350,0

Producţia medie (t/ha) Producţie Calit. I (%) Producţie Calit. I (% faţă de c1) Producţia medie (g/cuib)

 Fig.1. Synthesis of experimental results concerning some beans pods’ varieties quantitative and qualitative production 

and the experimental factors’ impact 

 

Analyzing the influence of factor B (foliar 

fertilization), the differentiation of yields obtained is 

stronger than unfertilized Mt as follows: 14.7 t/ha 

(126.7%) in b2 - Agroleaf, and 16.3 t/ha (140.5%) in b3 

- Cropmax, remarking especially Cropmax and in 

terms of first quality production (82.8% → 13.5 t/ha) 

representing 149.2% than the unfertilized control 

variant. Agrolef (b2) determines a lower rate of 

production of first quality (81.6% → 12.0 t/ha) 

representing 131.9% compared to unfertilized control 

variant. Within the varieties is kept the differentiation 

of obtained yields according to the product used for 

foliar fertilization, being recorded a maximum yield of 

17.6 t/ha in combination a2b3 factor, having an increase 

of 5.1 t/ha (40.8%) than the unfertilized control variant. 

In terms of factor C (product bioregulator) 

influence, there is a differentiation of production 

obtained both quantitatively and qualitatively. 

Bioregulator Fabo (c3) determines an average yield of 

16.6 t/ha (149.5% vs. Mt unfertilized) and Faverex (c2) 

a production of 15.0 t/ha (135.1% vs. Mt unfertilized). 

Production increases are extremely beneficial 

compared to Mt unfertilized, recording simultaneously 

a share of over 80% first quality production of the 

achieved average production (84.3% → 14 t/ha in c3 - 

Fabo, and 82.0% → 12.3 t/ha c2 - Faverex). Compared 

to c1 - Mt unfertilized, first quality production increases 

are reflected in the percentage of 166.7% for c3 (Fabo) 

and 146.4% for c2 (Faverex). 

Differentiated per varieties, the largest 

production increases compared to un-stimulated Mt is 

recorded in factorial combinations a1b3c3 - 17.3 t/ha, 

which is 155.9%, respectively in a1b3c2 - 16.3 t/ha, 

which is 146.8%. As average production per hectare, 

they have the highest values in factorial combinations 

a2b3c3 - 19.7 t/ha (134.0%) and a2b3c2 - 18.5 t/ha 

(125.9%). Regarding the first quality production, there 

is no direct proportionality report between the 

proportion and the absolute value in physical units. 

Out of table 3, based on statistical mathematic 

calculations specific for analysis of variation method, it 

results that: production difference’s signification from 

point 1, from where it results the unilateral impact of 

the variety upon the production, is very significant 

positive, so that both values for both varieties are 

statistically assured, and we can also see the productive 

superiority of Gold Mine (a2) variety than Paulista (a1); 

in point 2, production differences’ significances are all 
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very significant positive, showing the good production 

results under the unilateral impact of foliar fertilizers 

Agroleaf (b2) and Cropmax (b3), and also the very good 

impact upon the production compared to the not 

fertilized Mt – nefertilizat, and at the same time, the 

superiority of Cropmax- (b3) than Agroleaf (b2); in 

point 3, all three differences were very significant 

positive, so that bioregulators c2 – Faverex and c3 – 

Fabo have a good impact upon the production 

compared to c1 – Mt not sprayed,  and of c3 – Fabo  

than c2 – Faverex; analyzing points 4-12, depending on 

the two or three factors combination, the majority of 

production differences are very significant positive, the 

productions being statistically assured under the impact 

of experimental factors’ graduations.

Table 3 

Unilateral and interactions’ impact of experimental factors upon beans pods’ production in different conditions 

of foliar fertilization and flower binding stimulation 

Variant Average production (t/ha) 
Relative 

production (%) 

Difference 

(± t/ha) 
Significance 

1. Unilateral impact of the variety upon beans pods’ production 

a2-a1 15,29 13,08 116,91 2,21 *** 

DL 5%= 0,27                        DL 1%= 0,41                     DL 0,1%= 0,66 

2. Unilateral impact of foliar fertilization upon beans pods’ production 

b2-b1 14,68 11,60 126,58 3,08 *** 

b3-b1 16,27 11,60 140,23 4,67 *** 

b3-b2 16,27 14,68 110,78 1,58 *** 

DL 5%= 0,27                        DL 1%= 0,38                       DL 0,1%= 0,52 

3. Unilateral impact of bio-regulators upon beans pods’ production  

c2-c1 14,93 11,07 134,94 3,87 *** 

c3-c1 16,55 11,07 149,55 5,48 *** 

c3-c2 16,55 14,93 110,83 1,62 *** 

DL 5%= 0,16                        DL 1%= 0,22                      DL 0,1%= 0,29 

4. Interactions’ impact, between different varieties and the same or different foliar fertilizers, upon beans 

pods’ production 

a2b1-a1b1 12,50 10,70 116,82 1,80 *** 

a2b2-a1b2 15,73 13,63 115,40 2,10 *** 

a2b3-a1b3 17,63 14,90 118,34 2,73 *** 

a2b2-a1b1 15,73 10,70 147,04 5,03 *** 

DL 5%= 0,42                        DL 1%=0,60                       DL 0,1%= 0,88 

5. Interactions’ impact, between the same variety and different foliar fertilizers, upon beans pods’ 

production 

a1b2- a1b1 13,63 10,70 127,41 2,93 *** 

a1b3- a1b1 14,90 10,70 139,25 4,20 *** 

a1b3- a1b2 14,90 13,63 109,29 1,27 *** 

a2b2- a2b1 15,73 12,50 125,87 3,23 *** 

a2b3- a2b1 17,63 12,50 141,07 5,13 *** 

a2b3- a2b2 17,63 15,73 112,08 1,90 *** 

DL 5%= 0,39                                          DL 1%= 0,53                       DL 0,1%= 0,73 

6. Interactions’ impact, between the same variety and different bioregulators, upon beans pods’ production 

a1c2- a1c1 13,90 9,90 140,40 4,00 *** 

a1c3- a1c1 15,43 9,90 155,89 5,53 *** 

a1c3- a1c2 15,43 13,90 111,03 1,53 *** 

a2c2- a2c1 15,97 12,23 130,52 3,73 *** 

a2c3- a2c1 17,67 12,23 144,41 5,43 *** 

a2c3- a2c2 17,67 15,97 110,65 1,70 *** 

DL 5%= 0,23                       DL 1%= 0,31                       DL 0,1%= 0,41 

7. Interactions’ impact, between the same foliar fertilizer and different bioregulators, upon beans pods’ 

production 

b1c2- b1c1 11,75 9,10 129,12 2,65 *** 

b1c3- b1c1 13,95 9,10 153,30 4,85 *** 

b1c3- b1c2 13,95 11,75 118,72 2,20 *** 

b2c2- b2c1 15,65 11,20 139,73 4,45 *** 

b2c3- b2c1 17,20 11,20 153,57 6,00 *** 
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b2c3- b2c2 17,20 15,65 109,90 1,55 *** 

b3c2- b3c1 17,40 12,90 134,88 4,50 *** 

b3c3- b3c1 18,50 12,90 143,41 5,60 *** 

b3c3- b3c2 18,50 17,40 106,32 1,10 *** 

DL 5%= 0,23                       DL 1%= 0,31                      DL 0,1%= 0,41 

8. Interactions’ impact, between different foliar fertilizers and the same or different bioregulators, upon 

beans pods’ production 

b2c1- b1c1 11,20 9,10 123,08 2,10 *** 

b3c1- b1c1 12,90 9,10 141,76 3,80 *** 

b3c1- b2c1 12,90 11,20 115,18 1,70 *** 

b2c2- b1c2 15,65 11,75 133,19 3,90 *** 

b3c2- b1c2 17,40 11,75 148,09 5,65 *** 

b3c2- b2c2 17,40 15,65 111,18 1,75 *** 

b2c3- b1c3 17,20 13,95 123,30 3,25 *** 

b3c3- b1c3 18,50 13,95 132,62 4,55 *** 

b3c3- b2c3 18,50 17,20 107,56 1,30 *** 

b2c2- b1c1 15,65 9,10 171,98 6,55 *** 

b3c3- b1c1 18,50 9,10 203,30 9,40 *** 

b3c3- b2c2 18,50 15,65 118,21 2,85 *** 

DL 5%= 0,35                        DL 1%= 0,48                       DL 0,1%= 0,66 

9. Interactions’ impact, between different varieties and the same or different bioregulators, upon beans pods’ 

production 

a2c1- a1c1 12,23 9,90 123,57 2,33 *** 

a2c2- a1c2 15,97 13,90 114,87 2,07 *** 

a2c3- a1c3 17,67 15,43 114,47 2,23 *** 

a2c2- a1c1 15,97 9,90 161,28 6,07 *** 

DL 5%= 0,33                     DL 1%= 0,48                     DL 0,1%= 0,72 

10. Interactions’ impact, between the same variety and the same foliar fertilizer and different bioregulators, 

upon beans pods’ production 

a1b1c2- a1b1c1 11,00 8,20 134,15 2,80 *** 

a1b1c3- a1b1c1 12,90 8,20 157,32 4,70 *** 

a1b1c3- a1b1c2 12,90 11,00 117,27 1,90 *** 

a2b2c2- a2b2c1 16,90 12,00 140,83 4,90 *** 

a2b2c3- a2b2c1 18,30 12,00 152,50 6,30 *** 

a2b2c3- a2b2c2 18,30 16,90 108,28 1,40 *** 

DL 5%= 0,39                      DL 1%= 0,53                       DL 0,1%= 0,71 

11. Interactions’ impact, between the same variety and different foliar fertilizers and the same bioregulator, 

upon beans pods’ production 

a1b2c1- a1b1c1 10,40 8,20 126,83 2,20 *** 

a1b3c1- a1b1c1 11,10 8,20 135,37 2,90 *** 

a1b3c1- a1b2c1 11,10 10,40 106,73 0,70 ** 

a2b2c2- a2b1c2 16,90 12,50 135,20 4,40 *** 

a2b3c2- a2b1c2 18,50 12,50 148,00 6,00 *** 

a2b3c2- a2b2c2 18,50 16,90 109,47 1,60 *** 

DL 5%= 0,50                  DL 1%= 0,69                      DL 0,1%= 0,93 

12. Interactions’ impact, between different varieties and the same foliar fertilizer and the same bioregulator, 

upon beans pods’ production 

a2b1c1- a1b1c1 10,00 8,20 121,95 1,80 *** 

a2b1c2- a1b1c2 12,50 11,00 113,64 1,50 *** 

a2b1c3- a1b1c3 15,00 12,90 116,28 2,10 *** 

a2b2c1- a1b2c1 12,00 10,40 115,38 1,60 *** 

a2b2c2- a1b2c2 16,90 14,40 117,36 2,50 *** 

a2b2c3- a1b2c3 18,30 16,10 113,66 2,20 *** 

a2b3c1- a1b3c1 14,70 11,10 132,43 3,60 *** 

a2b3c2- a1b3c2 18,50 16,30 113,50 2,20 *** 

a2b3c3- a1b3c3 19,70 17,30 113,87 2,40 *** 

DL 5%= 0,52                        DL 1%= 0,73                      DL 0,1%= 1,04 
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Conclusions and Recommendations 

 
1. Garden beans dwarf varieties (cripple) Paulista (a1) 

and Gold Mine (a2) are two valuable varieties 

considering their production and its quality, Gold Mine 

(a2) being superior, having 15.3 t/ha and 78.4% first 

quality production (12 t/ha) compared to Paulista (a1), 

which gave 13,1 t/ha and 84.0% (11,0 t/ha) first quality 

production; 

2. Paulista variety (a1), had a lower production - 13.1 

t/ha compared to Gold Mine (a2), but it had a higher 

share of first quality production – 84.0%, without 

equalizing in physical units per unit area the first 

quality production of Gold Mine variety (a2); 

3. Foliar fertilizers Agroleaf (b2) and Cropmax (b3) 

have a great impact on both varieties’ production, the 

increases compared to Mt-not fertilized (b1) being of 

135.1% when using b2 – Agroleaf and of 149.5% when 

using b3 – Cropmax; 

4. Quality increases compared to Mt-not fertilized (b1) 

are of 146.4% for Agroleaf (b2) and 166.7% for 

Cropmax (b3); 

5. Specific bio-regulators for flower binding 

stimulation have a great impact upon beans pods’ 

production, the increases being notable for c2 – Faverex 

to15.0 t/ha and 158.3% and for c3 – Fabo to 16.6 t/ha 

and 189.8% than c1 – Mt not sprayed with 

bioregulators (11.1 t/ha → 100.0%). 

6. Quality increases for the same bioregulators are of 

146.4% for c2 – Faverex and 166.7% for c3 – Fabo, 

than the control c1 - Mt not sprayed with bioregulators; 

7. For improving beans’ culture technology we 

recommend Gold Mine variety (a2), Cropmax (b3) 

foliar fertilizer and Fabo (c3) bioregulator, which 

stimulates flowers’ binding. 
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