
© 2013 PP House 000000000482

c480f
10.01.13

Bioresources for Productivity Enhancement in Kutki, Picrorhiza kurooa Royle ex Benth
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Picrorhiza kurroa is a highly valued high altitude medicinal plant used in both 
traditional as well as modern day’s system of medicines, the rootstock of which 
constitutes the drug. The plant figure among 37 identified top priority species for 
conservation and cultivation in Western Himalaya. Under present study, efforts have 
been made to enhance the productivity of Picrorhiza kurroa through application 
of different bioresources. Biofertilizers responded best when they were applied 
in combination with each other along with application of FYM or vermicompost. 
The study proved that the use of FYM or vermicompost either in combination with 
Azotobactor+PSB (B)+VAM or in combination with Azotobactor+PSB (F)+VAM 
was best for the optimum root yield. Root yield of as high as 400 kg ha-1 and 947 kg 
ha-1 was obtained for former while 392 and 939.20 kg ha-1 was observed for later for 
2nd and 3rd year old plants respectively. 
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1.  Introduction

Picrorhiza kurroa known as Kutki belongs to family 
Scrophulariaceae. The plant is naturally distributed in alpine 
and sub-alpine region of Himalayas at altitudes ranging from 
2500 to 3500 m amsl. Kaul and Kaul (1996) have reported 
the distribution of the species in three hill states of Western 
Himalaya i.e. Jammu and Kashmir, Himachal Pradesh and 
Uttaranchal. In Kashmir Himalaya, it grows in high reaches 
of Gurez, Lolab, Karna, Sindh  and Lidder Valleys. 

In Himachal Pradesh, it is common in Chamba, Pangi 
and Lahaul Valleys and rare in Parvati Valley. In Garhwal 
Himalayas, it has been reported to be indiscriminately collected 
from Badrinath, Kedarnath and Chamba areas. It is a high value 
medicinal plant used in both traditional as well as modern 
day systems of medicine, the rootstock of which constitutes 
the drug. Plants of Picrorhiza kurroa have been reported to 
be a low perennial herb with stout rootstock, leaves 5-10 cm, 
rather coriaceous, tip rounded, base narrowed into a winged 
sheathing petiole. Flowering stems or scape is ascending, stout, 
longer than leaves, naked with few bracts below inflorescence. 
Flowering takes place from July to September (Sarin and 
Chopra, 1985; Singh, 1998) and flowers are white, pale blue 

or purplish blue (Nicholson, 1991; Singh, 1998). Over and 
unscientific exploitation by the local vendors have posed a 
threat to the very existence of this valuable plant. The plant 
is known to contain picroside-I, II, III and kutkoside as major 
bioactive compounds (Kitagawa et al., 1969, Jia et al., 1999). 
Kutkin, a bitter glycosidal principle, is also reported. It is a 
high value medicinal plant where underground parts are used 
in both traditional as well as modern systems of medicine. 
Drug picrorhiza is obtained from dried stolons and roots 
and is used as bitter tonic, hepato-protective, anti-periodic, 
cholagouge, stomachich, anti-amoebic, anti-cancerous, anti-
oxidant, laxative in small doses and cathartic in large doses, 
carminative, anthelmintic, anti-inflammatory, immuno-
stimulant, and cardio-tonic. It also finds use in dropsy, asthma, 
leprosy, arthritis and is also considered as blood purifier, blood 
pressure reducer, cardiac and expectorant. The local inhabitants 
use this plant in fever and stomachic troubles. The root paste 
is applied to cuts and wounds for speedy healings. The clinical 
trials on this drug have shown its therapeutic efficiency in a 
number of conditions of immunological disorder like asthma, 
arthritis, urticaria etc. It show better activity than silymarin, 
a well known hepato-protective drug used in Europe and has 
promising activity against Hepatitis B virus (Rajalakshmi et al., 
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1992; Mehrotra et al., 1994; Kerry, 1995, Singh et al., 2005). 
Considering its demand, use and vis-a-vis threat status Picrorhiza 
is a very important medicinal plant. Due to its narrow distribution 
range, small population size and high value, the species figure 
among the 37 identified top priority species for conservation and 
cultivation in Western Himalaya. Thus cultivation of Picrorhiza 
can provide not only an alternate income generating resource, 
but can also provide the opportunity for self-employment 
(Nautiyal et al., 2001). Cost-Benefit analysis after third year of 
cultivation indicates benefits of ̀  87,600 ha-1 based on maximum 
production. The productivity can be enhanced through proper 
nutrient management. Howeve,r very limited efforts have been 
put forward for standardization of its production technology. 
Under present study, efforts have been made to find out the best 
organic source of nutrient for optimization of its productivity. 
According to Paroda (1999), efforts should be made to decrease 
the cost of cultivation by way of judicious use of non-monetary 
input and the dependency on chemical fertilizers and pesticides 
should be avoided as their presence in products could hamper 
their exports, therefore, in future IPM related technology must 
be developed and efforts must should be made to use microbial 
fertilizers, compost and FYM as well as biocontrol to combat 
pests and diseases and to increase the aromatic plants both 
quantitatively and qualitatively.  

2.  Materials and Methods 

Three experiments were conducted at medicinal plant research 
sub-station Rahla during 2005-06 and 2006-07 in order to 
optimize the root yield of Picrorhiza kurroa. The experimental 
site is at about 2800 m above msl,  ideally suited for the cultivation 
of this valuable medicinal plant. Six month plants were planted 
at a distance of 25×25 cm2 with different combination of 
bioresources which include application of biofertilisers alone 
or in combination with FYM, vermicompost or both. 
2.1.  Experiment 1: Effect of FYM and biofertilizer combinations 
on survival and production of Picrorhiza kurrooa
The different combinations that were tested are T1: Control,  
T2: FYM, T3: FYM+Azotobactor, T4: FYM+PSB (B), T5: 
FYM+PSB (F), T6: FYM+VAM, T7 : FYM+Azotobactor+PSB 
(B), T8: FYM+Azotobactor+PSB (F), T9: FYM+Azotobactor
+VAM, T10: FYM+Azotobactor+PSB(B)+VAM, T11: 
FYM+Azotobactor+PSB+(F)+VAM. 20 t ha-1 FYM and 10 q 
ha-1 VAM and other biofertilisers were applied at the time of 
planting. Two year old plants were evaluated for survival and 
yield parameters.
2.2.  Experiment 2: Effect of vermicompost and biofertilizer 
combinations on survival and production of picrorhiza 
kurrooa 
The different combinations that were tested are T1: 

Control, T2: Vermicompost (VC), T3: VC+Azotobactor, 
T4: VC+PSB (B), T5: VC+PSB (F), T6: VC+VAM, T7: 
VC+Azotobactor+PSB (B), T8: VC+Azotobactor+PSB (F), 
T9: VC+Azotobactor+VAM, T10: VC+Azotobactor+PSB 
(B)+VAM, T11: VC+Azotobactor+PSB+(F)+VAM. 5 t ha-1 
vermicompost, 10 q ha-1 VAM and other biofertilizers were 
applied at the time of planting. Two and three year old plants 
were evaluated for survival and yield parameters.
2.3.  Experiment 3: Effect of different biofertilizer on the 
production of picrorhiza kurrooa
The different combinations that were tested are T1: Control, 
T2: Azotobactor, T3: PSB (B), T4: PSB (F), T5: VAM, 
T6: Azotobactor+PSB (B), T7: Azotobactor+PSB (F), T8: 
Azotobactor+VAM, T9: PSB (B)+VAM, T10: PSB (F)+VAM, 
T11: Azotobactor+PSB(B)+VAM, T12: Azotobactor+PSB 
(F)+VAM) 
10 q ha-1 VAM and other biofertilizers at the time of planting. 
Two and three year old plants were evaluated for survival and 
yield parameters.

3.  Results and Discussion

3.1.  Experiment 1
Table 1 represented that after completion of first year maximum 
rootstock yield (400 kg ha-1) was observed in T10 and are 
at par with T11 (392 kg ha-1) and minimum in T1 (307.20 kg 
ha-1).  Similarly, T10 also showed highest survival% (85.80%) 
and leaf yield (1.43 g plant-1) as compared to the rest of the 
treatments.
However, rootstock: shoot ratio was observed maximum (2.80) 
in T6 and minimum (1.74) in T10. As regard three year old 
plants; the values for leaf yield was obtained maximum (2.75 
g plant-1) in T10 followed by T11 (2.62 g plant-1) and minimum 
(2.03 g plant-1) in T6. Rootstock yield exhibited maximum yield 
(947.20 kg ha-1) in T10 which are at par with T11 (939.20 kg ha-1) 
and minimum 854.40 kg ha-1 in T1. Rootstock:shoot ratio also 
exhibited significant results with maximum value (2.67) in T6 
and minimum (2.15) in T10. Thus, FYM+Azotobactor+PSB 
(B)+VAM or FYM+Azotobactor+PSB (F)+VAM should be 
applied to get maximum rootstock yield. An average increase 
in rootstock yield through the use of T10 over control is about 
30% during 2nd year and 10% during 3rd year of study while 
next best combination of FYM+Azotobactor+PSB (F)+VAM 
showed an increase in yield about 27% during 2nd year and 
10% during 3rd year over the control.
3.2.  Experiment 2

It was found in Table 2 that after second year plant growth, 
plant survival was maximum (87.30%) in T11. Maximum leaf 
yield (1.48 g plant-1) and rootstock yield (419.20 kg ha-1) was 
observed in T10 and minimum (0.80 g plant-1 and 307.20 kg ha-1) 
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in T1. However, rootstock: shoot ratio was observed maximum 
(2.36) in T6 and minimum (1.77) in T10. The data obtained after 
third year growth also showed significant results (Table 2). A 
perusal of data revealed that maximum (2.15 g plant-1) leaf 
yield was obtained in T6 minimum (2.15 g plant-1) in T10. As 
compared to all treatments; treatment T10 exhibited maximum 
(966.40 kg ha-1) rootstock yield and T1 the lowest (854.40 kg 
ha-1). Root stock: shoot ratio was observed maximum (2.52) 
in T1 and minimum (2.16) in T10.

3.3.  Experiment 3

The results of the experiment are statically significant and 
are presented in Table 3. Maximum% survival (90.16%), 
and rootstock yield (352.00 kg ha-1) was observed in T11 and 
minimum survival (70.10%) in T4 and minimum rootstock 

yield (307.20 kg ha-1) in T1. However rootstock: shoot ratio 
was observed maximum (2.57) in T4 and minimum (1.91) in 
T10. On the other hand, at the end of three year plant growth; 
maximum (2.46 g plant-1) leaf yield was obtained in T10 and 
minimum (2.09 g plant-1) in T4. Rootstock yield g plant-1 as well 
as kg ha-1) was also statically significant showing minimum 
(5.30 g plant-1 and 848.00 kg ha-1) value in T2 and maximum 
(5.64 g plant-1 and 902.40 kg ha-1) in T11 which are at par with 
T10 (899.20 kg ha-1). Treatments T9 and T10 exhibited minimum 
(2.28) rootstock: shoot ratio whereas maximum (2.58) was 
obtained in T4. Thus, use of VC+Azotobactor+PSB(F)+VAM 
or VC+Azotobactor+PSB(B)+VAM should be applied to get 
maximum root yield.

Maheshwari  et al. (1991) reported that Azotobacter enhance 

Table 1: Effect of FYM and biofertilizers on the production of Picrorhiza kurrooa
Treatments Survival 

(%)
Leaf Yield
(g plant-1)

Rootstock  yield
(g plant-1)

Rootstock  yield 
(kg ha-1)

Rootstock: 
shoot ratio

2nd year 3rd year 2nd year 3rd year 2nd year 3rd  year 2nd year 3rd year
T1 [Control] 70.50 0.80 2.12 1.92 5.34 307.20 854.40 2.40 2.52
T2 [FYM] 77.40 0.97 2.29 2.08 5.50 332.28 880.00 2.14 2.40
T3 [FYM+Azotobactor] 72.30 0.98 2.32 1.98 5.40 316.80 864.00 2.02 2.33
T4 [FYM+PSB (B)] 78.25 1.08 2.40 2.08 5.57 332.28 891.20 1.92 2.32
T5 [FYM+PSB (F)] 80.14 0.93 2.26 2.09 5.38 334.40 860.80 2.24 2.38
T6 [FYM+VAM] 85.26 0.71 2.03 1.99 5.41 318.40 865.60 2.80 2.67
T7 [FYM+Azotobactor+PSB (B)] 82.10 0.90 2.21 2.10 5.52 336.0 883.20 2.33 2.50
T8 [FYM+Azotobactor+PSB (F)] 78.55 0.92 2.22 2.09 5.51 334.40 881.60 2.27 2.48
T9 [FYM+Azotobactor+VAM] 77.60 0.92 2.24 1.96 5.38 313.60 860.80 2.13 2.40
T10 [FYM+Azotobactor+PSB(B)+VAM] 85.80 1.43 2.75 2.50 5.92 400.00 947.20 1.74 2.15
T11 [FYM+Azotobactor+PSB+(F)+VAM] 84.15 1.30 2.62 2.45 5.87 392.00 939.20 1.88 2.24
CD (p=0.05) 3.04 0.32 0.39 0.39 0.29 8.72 9.06 0.51 0.23
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Table 2: Effect of vermicompost and biofertilizers on the production of Picrorhiza kurrooa
Treatments Sur-

vival 
(%)

Leaf yield
(g plant-1)

Rootstock yield
(g  plant-1)

Rootstock yield
(kg ha-1)

Rootstock: 
shoot ratio

2nd year 3rd year 2nd year 3rd year 2nd year 3rd  year 2nd year 3rd year
T1 [Control] 70.50 0.80 2.52 1.92 5.34 307.20 854.40 2.40 2.52
T2 [Vermicompost] 78.70 0.93 2.40 2.05 5.47 328.00 875.20 2.20 2.43
T3 [Vermicompost+Azotobactor] 72.98 0.96 2.33 2.10 5.52 336.00 883.20 2.18 2.42
T4 [Vermicompost+PSB (B)] 67.92 1.06 2.32 2.20 5.62 352.00 899.20 2.07 2.36
T5 [Vermicompost+PSB (F)] 70.34 0.92 2.38 2.06 5.48 329.60 876.80 2.23 2.45
T6 [Vermicompost+VAM] 74.12 0.88 2.67 2.08 5.50 332.80 880.00 2.36 2.50
T7 [Vermicompost+Azotobactor+PSB (B)] 81.14 1.02 2.50 2.18 5.60 348.80 896.00 2.13 2.39
T8 [Vermicompost+Azotobactor+PSB (F)] 84.20 1.02 2.48 2.36 5.78 377.60 924.80 2.31 2.44
T9 [Vermicompost+Azotobactor+VAM] 80.10 1.03 2.40 2.42 5.84 387.20 934.40 2.34 2.44
T10 [Vermicompost+Azotobactor+PSB (B)+VAM] 85.40 1.48 2.15 2.62 6.04 419.20 966.40 1.77 2.16
T11 [Vermicompost+Azotobactor+PSB (F)+VAM] 87.30 1.30 2.24 2.56 5.98 409.60 939.20 1.96 2.19
CD (p=0.05) 3.12 0.37 0.39 0.29 0.23 10.94 11.89 0.13 0.06
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herbage yield by 16% whereas in combination with 80 kg N 
ha-1 it resulted in 29% increment. Shivalingappa (1998) studied 
the influence of biofertilizers on tuberose and reported that the 
treatment combination of NPK at 75:5:50 kg ha-1 alongwith 
Azotobactor, Azospirillum and VAM resulted in maximum plant 
height, number of leaves, higher leaf area, number of tillers 
and number of spikes plant-1. Manjunath, 2001 reported that 
application of VAM along with Azotobactor and Asporillum 
with 75% NP and 100% K from the recommended dose of 
fertilizer have been reported to the best results in Patchouli. 
The biofertilizers (Azotobactor+Asporillum+VAM) along with 
reduced levels of N and P (50% N, P and 1000% K ) give high 
cumulative herb yield (18.73 t ha-1), oil yield (216.44 kg ha-1) 
and was said to be highly remunerative and economic dose 
by recording maximum return ha-1 year-1 (1:4:86) in Rosmary 
(Anuradha, 2002).

4.  Conclusion

Biofertilizers responded best when they are applied in 
combination with each other alongwith application of FYM or 
vermicompost. FYM or vermicompost either in combination 
with Azotobactor+PSB (B)+VAM or in combination with 
Azotobactor+PSB (F)+VAM is best for the optimum root yield 
in Picrorhiza kurroa. Root yield of as high as 400 kg ha-1, 947 
kg ha-1 is obtained for former while 392 and 939.20 kg ha-1 was 
observed for later for 2nd and 3rd year old plants respectively. 
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