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Abstract       Starting from Mihaela Buzatu’s (4) statement according to which 
Crocus chrysanthus has the highest acclimatisation ability on both grassland 
and in intensive culture, and taking into account that the species is already 
present in Romania, we aimed at checking its adaptation degree to an 
atypical medium of culture such as the hydroponic one, on substratum. The 
results of this study opens a new approach of office ornamental aquaponics 
because it allows aquaponic floral arrangements easy to maintain and 
particularly charming such as those in Taiwan (26, 27).   
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Signs of spring, bulbous species charm the 

sight through the colour patches during a season when 

trees, shrubs and summer floricultural species are still 

dormant (4). 

Crocuses are plants admired and a source of 

inspiration for many artists; they are mentioned in 

world literature (7, 11, 13, 14, 17, and 19) and are 

present in gastronomy and in medicine as proven by 

documents from 1600 AD (3, 22). 

At present, it is known that saffron (C. sativus 

L.) has beneficial effects on cancer due to its anti-

tumour effect, its cytotoxic effect and to the property of 

inhibiting the synthesis of nucleic acid in the malignant 

cell (1, 8, 13, 18, and 19). 

As for the origin of the genus, current research 

shows it originates in North Africa where they studied 

C. boulosii Greuter (10), in the Iberian Peninsula, the 

place of origin of C. carpetanus Boiss. & Reuter and of 

C. nevadensis Amo (12, 20, 25), and later the Balkans 

and Anatolia (9, 16). 

At present, the genus Crocus (Iridaceae) has 

140 species and sub-species and it expands 

longitudinally from the Iberian Peninsula to China and 

latitudinally from Poland to the Caucasus and the 

northern part of the Arabic Peninsula (12, 15, 23, 24); 

most species can be found in the Balkans and Turkey 

(5, 21). 

In Romania, the most common species of the 

spontaneous flora are C. bananicus J. Gay, C. vernus 

(L.) Hill, C. reticulatus Steven ex Adams, C. flavus 

Weston and C. chrysanthus (Herb.) Herb. Of these 

species, C. chrysanthus is the subject of the present 

study.  

C. chrysanthus 'Ard Schenk', the variety we 

chose to study, impresses due to the beauty of its 

flowers – immaculate white with yellow basis. 

Belonging to the species C. chrysanthus, the 

variety blooms in early spring and seems to be the most 

compatible for acclimatisation; it is also, according to 

Mihaela Buzatu (4), the most suitable for intensive 

culture. 

 

Materials and Methods 
 

To establish the substratum system, we 

adopted the aquaponic system concept of the Barrel-

Ponics type choosing a simplified variant based on two 

PVC recipients whose role is to ensure the plants with 

―optimal growth and fructification conditions by 

achieving a proper ratio between solid, liquid and 

gaseous phases of the materials used for rooting‖ (2) 

and a system of water pipes for the transport of the 

water from the fish tank to the culture bed and back. 

The data of the study were processed through 

variance analysis and t test (6). 

 

Results 
 

Analysis of multiple regression variance 

regarding the influence of different traits on floral stem 

growth (Table 1) shows that 96.53% of the variability 

of inflorescence length is due to the four traits. Among 

them, bulb diameter has a major contribution (75.32%) 

to the development of the floral stem, followed by root 

length that influences about 9.42% the variability of 

this trait, while leaf length and inflorescence diameter 

influence 5.44-6.37% the variability of the trait and 

other factors, uncontrollable through the experimental 

setting adopted, have a low influence on the variability 

of the floral stem (3.47%). 
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Table 1  

Variance components of multiple regression between the length of flower stems and other traits  

in Crocus chrysanthus cultivated on substratum 

Source of variability SP GL S
2 

F Test 

Regression 0.1455 (96.53%) 4 0.0364 F=69.95** 

Bulb diameter (x1) 0.1135 (75.32%) 1 0.1135 F=218.27** 

Root length (x2) 0.0142 (9.42%) 1 0.0142 F=27.31** 

Leaf length (x3) 0.082 (5.44%) 1 0.0082 F=15.77** 

Inflorescence diameter (x4) 0.0096 (6.37%) 1 0.0096 F=18.46** 

Other sources 0.0052 (3.47%) 10 0.0005  

Total 0.1507 14   

y = -1.126+0.011x1-0.226x2+0.093x3+0.499x4, R
2
 = 0.9653, R

2
a = 0.9514,  

R = 0.9825, SDE = 0.02 cm, DW= 1.81 

 

As for the growth of inflorescences in this 

species, Figure 1 shows a daily mean rate of 0.21% 

starting from 1.79 cm at the beginning of 

measurements. Floral stem growth was significantly 

more intense during the first period of the study 

(0.32%/day), with a decreasing and statistically 

undifferentiated rate of 0.18-0.11%/day during the 

other periods. According to the determination index, 

the accuracy of these estimates is very high (94.97%). 

 

 
Fig. 1 Variation of floral stem length during the growth period in Crocus chrysanthus 

 

Leaf growth showed an uneven evolution 

during the study: between day 7 and day 15 and 

between day 15 and day 20, the growth rates were very 

high (9.46-6.50%/day), significantly superior to those 

of the other periods. Between day 40 and day 48, leaf 

size was almost constant with an extremely low growth 

rate of 0.06%/day. There were considerable growth 

rates in leaves between day 55 and day 69 (Table 2), 

with a daily growth rate of 2.19% (Figure 2), starting 

from 0.59 cm at the beginning of the monitoring and 

with a high accuracy of the estimates (R2=0.85). 
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Table 2 

 Dynamics of leaf growth in Crocus chrysanthus during the growth period 

Period (days) Leaf length (cm) Daily mean rate (%) Significance 

0 0.59   

7 0.70 2.66 cd 

15 1.23 9.46 a 

20 1.63 6.50 b 

40 1.94 0.95 def 

48 1.95 0.06 f 

55 2.06 0.81 ef 

61 2.45 3.16 cd 

69 3.13 3.47 c 

79 3.63 1.60 def 

86 4.03 1.57 def 

93 4.52 1.74 cdef 

100 5.01 1.55 def 

116 5.78 0.96 def 

121 6.52 2.56 cd 

DL5%=1.74, DL1%=2.30, DL0.1%=2.94  

Are considered significant the differences between values marked by different letters. 

 

 
Fig. 2 Variation of leaves length during the growth period in Crocus chrysanthus 

 

Conclusions 
 

Study results allow us to recommend the 

use of large bulbs to ensure plants with rich root 

systems, rich foliage and rich blooming. 

As for planting period, we recommend 

starting a few weeks before frost to allow the roots 

to develop, but close enough to the period of 

negative temperatures so that the leaves do not start 

vegetation and compromise blooming. 

As for cultivation method, our study 

shows that the species C. chrysanthus 'Ard Schenk' 

is highly adapted to the system we suggest and it 

suits intensive hydroponics for both interior 

decoration and public area decoration: we 

recommend aquaponic floral compositions (Figure 

3) with high visual effect because C. chrysanthus 

showed, during the study, increased resistance to 

diseases and pests and needed no human 

intervention. 
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Fig. 3 Organic aquaponics: (a) culture on substratum of C. chrysanthus 'Ard Schenk', (b) detail of C. chrysanthus 'Ard 

Schenk' and (c) aquaponic arrangement with the species C. chrysanthus 'Ard Schenk'                                                                          

at the back of the composition (our own photos) 
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