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Abstract 

Ginger (Zingiber officinale) is perennial and endemic to South East Asia. It thrives best in humid climate from 

sea level to 1,500 m elevation. The crop performs well in a warm with temperature range of 19°C- 28°C and a 

humidity of 70-90% or more than 1,500 to 3,000mm of rainfall throughout their vegetative growth and 

rhizomes development. It requires moderate rainfall during their crop cycle from sowing time till the 

sprouting of rhizomes, fairly heavy and well distributed rain showers during the growing period and dry 

weather for about a month before harvesting are necessary. However, in Type 1 climate condition, the 

duration of rainy season is very short that lasted only for three and a half months from June to mid-

September which could not sustain the soil moisture throughout the vegetative stage and rhizome formation, 

hence it requires supplemental irrigation after the end of rainy season to attain optimum growth and yield. 

The result showed that gingers irrigated from September to December 2020 and September 2020 to January 

2021 were both has the most number of tillers with 13.45 tillers, while those irrigated from September to 

December 2020 were the tallest with 73.33cm. Likewise, those irrigated from September 2020 to January 

2021 has the highest yield per hill (207.83 g) and per hectare (13,855kg). 

*Corresponding Author: Genaro D. Omo  gdomo@dmmmsu.edu.ph 
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Introduction 

Ginger (Zingiber officinale) plants are perennials and 

it is endemic to South East Asia. The rhizome is 

commonly used as flavoring of foods and traditional 

medicine to the Asians. In Asia, fresh ginger is usually 

consumed as well as in countries in Western Europe 

and Northern America with high Asian immigrant 

population (Weiss, 2002).  

 

Ginger thrives best in warm humid climate in the 

lowland and upland to an altitude of 1,500 m above 

sea level, well drained soils like sandy loam, clay loam 

and lateritic loam with a pH of 6.0 to 6.5 rich in 

humus with a temperature range of 19°C- 28°C and a 

humidity of 70-90%. Ginger can be grown under 

rainfed (uniform distribution for 5 to 7 months) with 

1500-3,000mm of water during its crop cycle and as 

irrigated in less rainfall areas where distribution is 

not uniform (Sharma and Sharma, 2012).. For 

successful cultivation of the crop, a moderate rainfall 

at sowing time till the rhizomes sprout, fairly heavy 

and well distributed showers during the growing 

period and dry weather for about a month before 

harvesting are necessary. 

 

In rainfed areas, the planting period is usually 

affected by unpredictable onset of rainfall, resulting 

to late planting. Moreover, there is also a possibility 

of prolonged dry condition during the early vegetative 

stage of the ginger, so irrigation is very much needed 

to sustain their vegetative growth and rhizome 

development. Irrigation of crops is an agricultural 

practice that goes back thousands of years in human 

history. Irrigation is used to supply the plant with 

water so that it may improve the quality and quantity 

(Oregon State University, 2022).  

 

Dry conditions of the soil cannot guarantee the 

optimum yield of crops because crop yield will 

possibly decreased (Jia et al., 2007). On the other 

hand, the yield of potato will possibly increase by 41-

60 percent with water application to attain the 

potential water requirement of the crop (USDA, 

2007). The critical stages for irrigation are during 

germination, rhizome initiation (90 DAP) and 

rhizome development stages (135 DAP). The first 

irrigation should be done immediately after planting 

and subsequent irrigations are given at intervals of 7 

to 10 days in conventional irrigation based on 

prevailing weather and soil type (Jayashree et al., 

2015). Ginger should be irrigated after the rainy 

season ended to maintain at least 60% of soil 

moisture at the root-zone or within 50cm from the 

surface of the soil.  

 

Further, ginger requires occasional to frequent 

irrigation during the early to mid-vegetative stage if 

rainfall is not evenly distributed. Depending on soil 

type and seasonal rainfall, the frequency of irrigation 

varies (Business Diary Ph, 2018). The first light 

irrigation is given immediately after planting. 

Subsequent irrigations are given at 7-10 days interval 

with a total of 16-18 times of irrigating the ginger. The 

availability of water is one of the major factors that 

influence the growth, yield and classification of 

harvest. Excessive or deficit irrigation during critical 

growth stages negatively affects yield and quality 

(Pereira et al., 2009). This study was conducted to 

evaluate the growth and rhizome yield of ginger as 

affected by the duration of water application. 

 

Materials and methods 

Location of the Study 

The study was conducted at the Experimental Farm of 

the Don Mariano Marcos Memorial State University – 

North La Union Campus, Sapilang, Bacnotan, La 

Union, Philippines. 

 
Land Preparation and Lay-outing 

The experimental area was cleared from debris, 

grasses and stubbles, and then plowed and harrowed 

twice before the conduct of the study. The experiment 

was laid out in three blocks and the treatments were 

arranged following the Randomized Complete Block 

Design (RCBD). There were five treatments of the 

study with 40 hills planted in four rows at a distance 

of 50cm between rows and 30cm between hills.  

 

Preparation of Planting Materials  

Matured and disease-free rhizomes of local variety of 

ginger were used as planting materials and were 
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procured from the local ginger producing farmers 

within the municipality of Bacnotan, La Union, 

Philippines. The rhizomes were divided or cut to 25g 

per sett with three to four active buds, then dipped 

immediately to 0.50% concentration of Sodium 

hypochlorite solution and air dried under a shaded 

area within one day. 

 

Treatments 

The treatments of the study are the period of 

irrigation after the end of rainy season as follows; T0– 

Control (Without irrigation), T1– Irrigated from 

September 2020 to October 2020 (60 days), T2– 

Irrigated from September 2020 to November 2020 

(90 days), T3– Irrigated from September 2020 to 

December 2020 (120 days), T4– Irrigated from 

September 2020 to January 2021 (150 days) 

 

Planting and Cultural Management  

Planting was done at the onset of rainy season that 

started on June 2020. Like most annual crops, the 

experimental area was cleaned occasionally 

depending on the growth or density of the weeds. 

During the development of rhizomes, the gingers 

were hilled-up to loosen the soil and to protect the 

developing rhizomes from direct exposure to sunlight, 

better rooting system and higher rhizome production.  

 

Rainy season in Ilocos Region started from the month 

June until August or sometimes up to mid-September 

when there are typhoons. The irrigation of the ginger 

was started when the rainy season has ended on the 

month of September while the last irrigation depends 

on the required period or duration of application for 

the respective treatments. Irrigation was done 

manually to be able to measure the amount of water 

for each plant. Only one liter of water was used per 

plant every 7 days. Frequency of irrigation per month 

depends on the absence of rain. 

 

Harvesting  

Ginger attained full maturity in 210-240 days after 

planting in areas with early dry season. However, 

irrigated ginger has prolonged vegetative growth 

depending on the duration of water application. 

Data Collection 

The plant height and the number of tillers were taken 

on the 3rd and 6th months after planting (MAP). The 

height was measured from the ground level to the tip 

of the tallest leaf and the number of tillers were 

counted per hill. The harvested rhizomes were 

separated and weighed per hill immediately after 

harvesting. The yield per hectare (kgha-1) was 

computed using the formula; 

  

Computed Yield Hectare-1 (kgha-1) =  

Ave. wt. of rhizome hill-1 kg
 Area hill-1 m2   X  

������

���
 

 

The rainfall (mm) data was taken from the Don 

Mariano Marcos Memorial State University 

(DMMMSU)–Philippine Atmospheric Geophysical 

and Astronomical Services Administration (PAGASA) 

Agro-Meteorological Station, Sapilang, Bacnotan, La 

Union, Philippines with a distance of 300 m away 

from the experimental area. 

 

Data Analysis 

The data were statistically analyzed with Randomized 

Complete Block Design (RCBD) using the Statistical 

Tool for Agricultural Research (STAR) version 2.0.1 

(January 2014) of the International Rice Research 

Institute (IRRI), Los Banos, Laguna, Philippines to 

determine the significant differences among the 

treatments. The Tukey’s Honest Significant 

Difference (HSD) Test was also used for pairwise 

comparison on the significant differences between 

treatment means at 0.05 level of probability. 

 

Results and discussions  

Amount of Rainfall, mm 

Table 1 show the rainfall data taken from the 

DMMMSU-PAGASA Agro-Meteorological Station 

covering the period of January to December 2020 and 

January 2021. Significant amount of rains was 

recorded during the month of June to October 2020 

but negligible amount on November to December 

2020 and January 2021. The total amount of 

rainwater throughout the CY 2020 (1,029.60mm) and 

throughout the cropping season (1,072.60mm) is far 

below the water requirements of the ginger to sustain 

its growth and rhizome development. 
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Water Application 

The frequency of irrigation, amount of rainfall and 

water applied to the ginger from September 2020 to 

January 2021 are shown in Table 2. The ginger were 

irrigated twice per month to augment the available 

amount of rainwater on September (165.90mm) and 

October 2020 (125.60mm) and thrice per month to 

supplement the minimal amount of rainwater on 

November (37.30mm) and December 2020 

(42.60mm) and January 2021 (43.00mm). The 

rainwater from September 2020 to January 2021 has 

a total amount of 414.40mm.  

 

 

Table 1. Monthly amount of rainfall from January 

2020 to January 2021. 

Month/Year Amount of Rainfall (mm) 

January 2020 0.00 

February 2020 0.00 

March 2020 0.00 

April 2020 0.00 

May 2020 34.40 

June 2020 120.40 

July 2020 165.30 

August 2020 338.10 

September 2020 165.90 

October 2020 125.60 

November 2020 37.30 

December 2020 42.60 

January 2021 43.00 

Grand Total 1,038.20 

 

Table 2. Frequency of Irrigation, amount of rainfall and water applied to the ginger from the month of 

September 2020 to January 2021. 

Treatments 

Total Frequency 
of Irrigation 

from September 
2020 to a Given 

Period 

Amt. of 
Rainfall from 

September 
2020 to 

January 2021 
(mm) 

Amt. of 
Water 

Applied per 
Irrigation 

(mm) 

Total Amount of 
Water Applied to 

a Given Period 
(mm) 

Total Amount of 
Water Applied and 
Rainfall to a Given 

Period 
(mm) 

T0 – Control (Not 
Irrigated) 

0.0 414.4 0.0 0.0 414.4 

T1 – Irrigated from 
September to October 
2020  

4x 414.4 150 600 1,014.4 

T2 – Irrigated from 
September to November 
2020 

7x 414.4 150 1,050 1,464.4 

T3 – Irrigated from 
September to December 
2020 

10x 414.4 150 1,500 1,914.4 

T4 – Irrigated from 
September 2020 to 
January 2021 

13x 414.4 150 1,950 2,364.4 

 

The amount of water applied to the ginger per 

application was 150mm. The total amount of water 

applied to the respective treatments has depended on 

the duration of water application after the rainy 

season has ended. The plants of T0 (Not Irrigated) has 

received a total amount of 414.40mm rainwater 

within the period from September 2020 to January 

2021. Likewise, the plants of T1 was irrigated four 

times from September to October 2020 with 150mm 

per application to have a total of 600mm water and 

the 414.4mm total amount of rainwater from 

September 2020 to January 2021, T2 was applied 

seven times with a total of 1050mm water from 

September to November 2020 and the 414.4 

rainwater, T3 was applied ten times with a total of 

1,500mm water from September to December 2020 

and the 414.4 rainwater, and T4 was applied thirteen 

times with a total of 1,950mm water from September 

2020 to January 2021 and the 414.4 rainwater. 

 

Plant Height (cm) 

The growth of the ginger shoots was most active 

during their early vegetative growth. The ginger got 

taller with time as it continuously grown and 

developed. On the 3rd MAP, the height of the ginger 

has no significant differences among the treatments 
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with height ranging from 48.50cm to 49.78cm while 

at 6th MAP, the plants of T3 (irrigated from September 

to December 2020) was significantly the tallest with 

73.33cm because of the effects of the supplemental 

irrigation due to very low amount of rainwater with 

only 37.3mm on November and 42.6mm on 

December 2020 which is not sufficient to support the 

optimum growth of those irrigated until October and 

November 2020 only, but comparable to T4 (irrigated 

from September 2020 to January 2021) with 73.11cm 

height because the vegetative growth had totally 

stopped in the absence of soil moisture or during the 

last stage of rhizome formation (Table 3).  

 

Table 3. Height of ginger at 3rd and 6th MAP as 

affected by the duration of irrigation. 

Treatments 
Plant Height (cm) 
3rd MAP 6th MAP 

T0 – Control (Not Irrigated) 48.50 68.00d 
T1 – Irrigated from September to 
October 2020  

49.33 70.28c 

T2 – Irrigated from September to 
November 2020 

49.78 71.67b 

T3 – Irrigated from September to 
December 2020 

48.83 73.33a 

T4 – Irrigated from September 
2020 to January 2021 

49.55 73.11a 

 *Means in a column followed by the same letter are 

not significantly different from each other at 0.05 

level (Tukey’s HSD Test). 

 
In crop production, the water requirement is supplied 

by rainwater during rainy season and through 

irrigation when the rainy season has ended (Hajare et 

al., 2008). This proved that irrigation had significant 

effects to the growth of ginger because it dissolved the 

available nutrients to be taken up by the roots of the 

plants to support their growth. According to Prasad et 

al. (2008) that limited water affects crop growth and 

physiological processes of the plants. Aside from the 

physiological responses, crops also undergo 

morphological changes, such as in the distribution of 

assimilates, that may reduce the vegetative growth 

and inhibit the advancement of the reproductive 

organs. Moreover, Gatabazi et al (2022) cited as 

mentioned by Xu (2000) that the improved growth 

of Zingiber officinale is due to the availability of 

nutrients under frequent irrigation because when the 

plants are restricted with water, the photosynthetic 

and stomatal conductance will be reduced that affects 

the vegetative growth. 

 
Number of Tillers 

The number of tillers produced per hill by the ginger 

on the 3rd MAP has no significant differences among 

the treatments ranging from 5.61 to 6.00 tillers per 

hill, while at 6th MAP, the number of tillers emerged 

per hill has significant differences among the 

treatments. The plants irrigated for extra four months 

from September to December 2020 (T3) and those 

irrigated for five months from September 2020 to 

January 2021 (T4) after the rainy season ended have 

the highest number of tillers, both with 13.45 tiller 

per hill (Table 4) which is significantly differed to 

those that were not irrigated from October to 

November 2021 (T2) because the amount of rainfall 

was very low during those months. 

 
Table 4. Number of tillers of ginger at 3rd and 6th 

MAP as affected by the duration of irrigation. 

Treatments 
Number of 
Tillers/Hill 

3rd MAP 6th MAP
T0 – Control (Not Irrigated) 5.61 9.00d 
T1 – Irrigated from September to 
October 2020 

5.56 11.78c 

T2 – Irrigated from September to 
November 2020 

6.00 12.84b 

T3 – Irrigated from September to 
December 2020 

5.94 13.45a 

T4 – Irrigated from September 
2020 to January 2021 

5.61 13.45a 

*Means in a column followed by the same letter are 

not significantly different from each other at 0.05 

level (Tukey’s HSD Test). 

 
The number of tillers increased as the ginger growing; 

however, the number of tillers varied with duration or 

the amount of water applied. This conformed to the 

statement of Khanna (2012) that irrigation is 

necessary for the absorption of mineral nutrients by 

the plants from the soil which is essential for the 

general growth of the plants. Similar study of Islam et 

al. (2015) revealed that the ginger irrigated during 

dry season emerged earlier, has the tallest height, 

highest number of leaves and tillers per plant.  

 
Rhizome Yield 

The development of the rhizomes was not only 

depending on the available nutrients from the soil but 



J. Bio. & Env. Sci. 2023 

 

225 | Omo and Limon 

it was also affected by the duration of the availability 

of water that continuously supported the growth and 

rhizome development of the ginger. The result in 

Table 5 revealed significant differences on the 

rhizome yield of the different treatments. The 

irrigated plants from September 2020 to January 

2021 (T4) had the highest rhizomes yield with 

207.83g per hill and 13,855.60kg per hectare. 

 

Table 5. Rhizome yield of ginger as affected by the 

duration of irrigation. 

Treatment 

Rhizome Yield 

Per Hill 
(g) 

Per 
Hectare 

(kg) 
T0 – Control (Not Irrigated) 104.80e 6,986.70d 
T1 – Irrigated from September to 
October 2020  

143.33d 9,555.60c 

T2 – Irrigated from September to 
November 2020 

162.33c 10,822.27b 

T3 – Irrigated from September to 
December 2020 

177.50b 11,833.37b 

T4 – Irrigated from September 
2020 to January 2021 

207.83a 13,855.60a 

*Means in a column followed by the same letter are 

not significantly different from each other at 0.05 

level (Tukey’s HSD Test). 

 

So, despite the amount of precipitation during the 

latter vegetative growth and rhizome formation was 

very low with only 37.3mm and 42.6mm for 

November and December 2020, respectively, the 

application of water maintained the availability of soil 

moisture throughout the growing period of the crop 

even after the rainfall season ended, therefore the 

rhizomes continuously developed as the number of 

tillers was continuously increases. According to 

Owusu-Sekyere et al. (2010) that the lack of rainfall 

to supply water losses through evapotranspiration by 

a crop requires supplementary irrigation to attain the 

expectation of farmers for higher yield. Yield may 

influence by the timing of irrigation or on the 

quantity applied. Likewise, the study of Islam et al. 

(2015) revealed that the gingers irrigated during dry 

season have the highest rhizome yield. 

  

Chaudhary and Kumar (2018) mentioned that the 

ginger being a crop with high water requirement, the 

supply of water throughout its growth period of 8 to 9 

months is essential. Similarly, Reddy and Reddy 

(1993) reported too that crop species growing under 

variable water supply, especially during yield 

formation stages, can still produce optimum yields 

with maximum water use efficiency.  

 

Conclusions 

The amount of rainfall during the production period 

was very low due to short period of rainy season that 

supplemental irrigation is necessary and was done 

immediately after the end of rainy season. The ginger 

irrigated from September to December 2020 were the 

tallest while those irrigated from September to 

December 2020 and from September 2020 to 

January 2021 have the highest number of tillers at 6th 

MAP because of the availability of moisture supplied 

which is necessary for the vegetative growth of the 

ginger. Likewise, the ginger irrigated for five months 

from September 2020 to January 2021 has the 

highest yield per hill and per hectare due to the 

availability of moisture throughout the rhizome 

formation stage.  
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