
Trop.	Wetland	J.	2022:	8(2):	1-7	 1 

 
Journal homepage: twj.ulm.ac.id½Published by Postgraduate Program - Lambung Mangkurat University½e-ISSN: 2654-279X 

 
Original	article		 	
DOI	10.20527/twj.v8i2.110 
		 	

The	Effect	of	Arbuscular	Mycorrhizae	and	Sp-36	Fertilizer	
Application	on	The	Growth	of	Butternut	Squash	(Cucurbita	
Moschata	Durch)	in	Swampy	Land	

Nita	Aprillia*,	Dewi	Erika	Adriani,	Raihani	Wahdah	

Study Program of Magister Agronomy, Faculty of Agriculture, Lambung Mangkurat University, Banjarbaru 70714, 
Indonesia 

* Correspondence: nitaaprillia85@gmail.com 

Received: 22 June 2022; Accepted: 20 January 2023; Published: 31 January 2023 

ABSTRACT	

This	study	aimed	to:	(1)	determine	the	effect	of	various	doses	of	arbuscular	mycorrhizae	with	SP-36	
fertilizer	on	the	growth	of	butternut	squash	in	the	swampy	land;	(2)	determine	the	best	combination	of	
various	doses	of	arbuscular	mycorrhizae	with	SP-36	fertilizer	on	the	growth	and butternut	squash	in	
the	swampy	land.	The	research	was	carried	out	in	the	Green	House	of	SMK	PP	Negeri	Banjarbaru	from	
October	2020	to	November	2021.	The	study	used	a	factorial	completely	randomized	design	(CRD)	with	
2	factors.	The	first	factor	was	arbuscular	mycorrhizae	dose	(M)	which	consisted	of	4	levels,	namely:	m0	
=	Control;	m1	=	5	g	tan	-	1	equivalent	to	0.1	ton	ha	-	1;m2	=	10	g	tan	-	1	equivalent	to	0.2	ton	ha	-	1;	m3	
=	15	g	tan	-	1	equivalent	to	0.3	ton	ha	-	1.	The	second	factor	was	SP-36	fertilizer	dose	(S)	fertilizer	which	
consists	of	4	levels,	namely:	s0	=	Control;	s1	=	1,39	g	tan	-	1	equivalent	to	0,125	ton	ha	-	1;	s2	=	2,22	g	
tan	-	1	equivalent	to	0,2	ton	ha	-;	s3	=	3.06	g	tan	-	1	equivalent	to	0.275	ton	ha-	1,	combination	repeated	
3	(three)	times,	with	6	polybags	of	them,	so	that	there	were	288	plants	in	total.	The	result	showed	that	
there	was	an	interaction	effect	on	the	volume	of	roots	at	2	and	4	weeks	after	planting,	shoot	dry	weight,	
root	dry	weight,	and	shoot	root	ratio.	The	single	factor	of	application	of	arbuscular	mycorrhizae	and	SP-
36	 fertilizer	 each	 had	 a	 very	 significant	 effect	 on	 root	 colonization.	 Combination	 of	 arbuscular	
mycorrhizae	at	a	dose	of	10	g	ton	-	1	equivalent	to	0.2	ton	ha-	1	and	SP-36	fertilizer	at	a	dose	of	3.06	g	
ton	-	1	equivalent	to	0.275	ton	ha	–	1	could	increase	the	growth	of	butternut	squash	in	the	swampy	land.	

Keywords:	Butternut	Squash,	Bio	Fertilizer,	Phosphorus,	Swampy	Land		

1. Introduction	
The	butternut	squash	 is	a	type	of	pumpkin	 that	has	a	promising	opportunity	because	 it’s	price	 is	

higher	than	other	types	of	pumpkin	(Imani,	2019).	Another	potency	was	also	explained	by	(Zufahmi	&	
Mahajoeno,	2014),	who	stated	that	the	butternut	squash	(Cucurbita	moschata	Durch)	is	a	carbohydrate	
source	plant	that	has	high	adaptability,	so	it	can	grow	in	both	low	and	highlands.	South	Kalimantan	has	
the	opportunity	to	develop	butternut	squash	because	it	has	a	swampy	land	area	of	208,893	ha	of	which	
49,749	ha	have	been	utilized	and	26,345	ha	have	not	been	utilized	(Fatah,	2017;	Santoso	et	al.,	2007).	
According	 to	 (Subagyo,	 2006),	 swampy	 land	 typology	 is	 divided	 into	 three	 types,	 namely:	 shallow,	
middle,	 and	 deep	 or	 very	 deep.	 The	 types	 of	 swampy	 land	 that	 have	 the	 potential	 for	 agricultural	
development	are	shallow	(bundling)	and	middle	swampy	land	which	are	generally	used	as	rice	fields	
with	food	crops	and	vegetables	in	the	lower	area	(sunken	beds)	in	the	surjan	system.	
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Plant	cultivation	in	swampy	land	must	fulfill	the	nutrient	requirement	to	get	an	optimal	yield.	SP-36	
fertilizer	 is	 one	of	 the	artificial	 fertilizers	 that	 can	meet	 the	needs	of	 plants	 for	P	nutrients	 that	are	
absorbed	by	plants	during	vegetative	and	generative	growth.	P	is	a	macronutrient	that	plants	need	in	
large	quantities,	such	as	N,	K,	Ca,	Mg,	and	S.	The	initial	soil	analysis	showed	that	the	swampy	land	in	the	
study	area	was	classified	as	acidic	(pH	4,78),	total	N	was	very	high	(0,89%),	P	Bray	1	was	low	(7,86	ppm	
P)	and	P	Bray	1	was	low	(7,86	ppm	P).	K-dd	includes	low	criteria	(0,26	cmol	(+)	kg	-1	(Hairani,	2018).	
From	the	initial	soil	analysis,	it	is	known	that	element	P	is	included	in	the	low	criteria	(7,86	ppm	P).	This	
is	due	to	soil	pH	being low,	the	availability	of	Al	(aluminum)	and	Fe	(iron)	in	the	soil	is	high	and	binds	P	
elements	so	that	P	in	the	soil	becomes	difficult	to	dissolve	and	most	of	it	is	not	available	to	plants.	
In	addition,	for	adding	fertilizer	as	a	source	of	P,	one	way	that	can	be	done	to	increase	the	absorption	

of	P	to	make	it	available	to	plants	is	with	arbuscular	mycorrhizae	which	are	beneficial	for	plant	growth	
and	production	because	they	have	the	ability	to	increase	the	absorption	of	P	bound	in	the	soil	and	P	
from	 fertilizers	 (Sastrahidayat,	 2011).	 The	 response	 of	 plants	 to	 mycorrhizae	 infection	 is	 strongly	
influenced	by	 the	availability	of	P	 fertilizer	and	 the	dose	given,	 the	effect	 is	more	pronounced	 if	 the	
fertilizer	used	 is	not	easily	available	 to	plants	 (Sastrahidayat,	2011).	Butternut	squash	cultivation	in	
swampy	lands	needs	to	be	developed	by	applying	technology	that	can	overcome	the	problem	of	bound	
P	absorption	so	it	is	necessary	to	study	the	effect	of	application	of	arbuscular	mycorrhizae	and	SP-36	
fertilizer	on	the	growth	of	butternut	squash	in	swampy	lands.	

2. Materials	and	Methods	
The	research	was	carried	out	at	the	Swampy	land	Agricultural	Research	Institute	(Balittra)	and	the	

Green	House	of	SMK	PP	Negeri	Banjarbaru	from	October	2020	to	November	2021.	The	study	used	a	
factorial	 completely	 randomized	 design	 (CRD)	 with	 2	 factors.	 The	 first	 factor	 was	 arbuscular	
mycorrhizae	dose	(M)	which	consisted	of	4	levels,	namely:	m0	=	Control	;	m1	=	5	g	tan	-	1	equivalent	to	
0.1	ton	ha	-	1;m2	=	10	g	tan	-	1	equivalent	to	0.2	ton	ha	-	1;	m3	=	15	g	tan	-	1	equivalent	to	0.3	ton	ha	-	1. 
The	second	factor	was	SP-36	fertilizer	dose	(S)	fertilizer	which	consists	of	4	levels,	namely:	s0	=	Control;	
s1	=	1,39	g	tan-	1	equivalent	to	0,125	ton	ha	-	1;	s2	=	2,22	g	tan	-	1	equivalent	to	0,2	ton	ha	-		;	s3	=	3.06	
g	tan-	1	equivalent	to	0.275	ton	ha-	1,	combination	repeated	3	(three)	times,	with	6	polybags	of	them,	
so	that	there	were	288	plants	in	total.	Testing	the	homogeneity	of	variance	data	was	carried	out	using	
the	Bartlett	test.	The homogeneous	variance	was followed by	the	ANOVA	test.	The	variety	of	errors	that	
are	not	homogeneous	is	transformed	showed	the	data	until	the	variety	of	errors	can	be	met.	If	the	results	
of	the	analysis	of	variance that	the	treatment	has	a	significant	effect	on	the	treatment,	then	the	analysis	
is	continued	with	the	difference	in	the	mean	value	using	the	Duncan's	Multiple	Range	Test	(DMRT)	at	
the	5%	test	level.	

3. Results	and	Discussion	
The	 results	 of	 the	 homogeneity	 test	 referred	 to	 several	 observation	 variables	 such	 as	 plant	 dry	

weight,	root	volume,	plant	moisture	content,	relative	growth	rate,	crown	dry	weight,	root	dry	weight,	
root	crown	ratio,	number	of	flowerings,	flowering	age,	root	colonization,	and	plant	diseases.	
Based	on	the	recapitulation	of	the	homogeneity	test	and	analysis	of	variance	in	Table	1,	it	can	be	seen	

that	the	observation	data	variables	were	homogeneous,	namely	dry	weight	8	WAP,	root	volume	2,	4	
WAP,	plant	water	content	4,	6,	8	WAP,	shoot	dry	weight,	root	dry	weight,	ratio	shoots,	flowering	time	
and	 root	 colonization.	 While	 the	 observation	 variables	 were	 not	 homogeneous,	 the	 data	 were	
transformed	into	dry	weight	at	2,	4,	6	WAP,	root	volume	at	6,	8	WAP,	moisture	content	at 2	WAP,	relative	
growth	rate	at	2-4	WAP,	4-6	WAP,	6	-	8	WAP,	and	the	amount	of	interest.	The	interaction	of	arbuscular	
mycorrhizae	and	SP-36	fertilizer	had	a	very	significant	effect	on	root	volume	2	and	4	WAP,	shoot	dry	
weight,	root	dry	weight,	root	crown	ratio	and	there	was	a	single	factor	effect	of	arbuscular	mycorrhizae	
and	SP-36	fertilizer,	each	had	a	very	significant	effect	on	root	colonization.	

Table	1.	Effect	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	root	volume	(ml)	at	2	WAP	

SP-36	 arbuscular	mycorrhizae	
m0	(control)	 m1	(5	g	tan	-	1)	 m2	(10	g	tan	-	1)	 m3	(15	g	tan	-	1)	

s0	(control)	
s1	(1,39	g	tan	-	1)	
s2	(2,22	g	tan	-	1)	

1,67	f	
3,00	cde	
2,33	ef	

3,00	cde	
2,33	ef	
2,33	ef	

2,33	ef	
2,00	ef	
3,67	bcd	

5,33	a	
3,67	bcd	
2,67	def	
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s3	(3,06	g	tan	-	1)	 2,00	ef	 3,00	cde	 4,33	ab	 4,00	bc				

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	

Table	 1.	 The volume	 of	 roots	 aged	 2	 WAP	 was	 better	 in	 the	 treatment	 of	 15	 g	 tan-1	 arbuscular	
mycorrhizae	with	an	average	of	5,33	ml	and	without	SP-36	fertilizer.	However,	it	was	not	better	with	10	
g	tan-1	arbuscular	mycorrhizae	and	3,06	g	tan-1	SP-36	with	a	mean	of	4,33	ml.	While	the	lowest	mean	
was	1,67	ml,	that	is,	without	treatment	with	arbuscular	mycorrhizae	and	SP-36	fertilizer.	The	interaction	
effect	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	on	root	volume	at	4	MS	T	can	be	seen	in	Table	4.	
below:	

Table	2.	Effect	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	on	root	volume	(ml)	at	4	WAP	

SP-36	 arbuscular	mycorrhizae	
m0	(control)	 m1	(5	g	tan	-	1)	 m2	(10	g	tan	-	1)	 m3	(15	g	tan	-	1)	

s0	(control)	
s1	(1,39	g	tan	-	1)	
s2	(2,22	g	tan	-	1)	
s3	(	3,06	g	tan	-	1)	

5,00	def	
4,00	f	
5,33	cdef	
4,33	ef	

6,67	abcd	
5,33	cdef	
6,00	bcdef	
7,33	abc	

5,33	cdef	
8,67	a	
5,33	cdef	
8,67	a	

6,33	bcde	
7,67	ab	
6,33	bcde	
8,00	ab				

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	
 
Volume	at	the	age	of	4	WAP	was	better	when	arbuscular	mycorrhizae	were	given	10	g	tan	-	1	and	SP-

36	fertilizer	was	1,39	g	tan	-	1	with	a	mean	of	8,67	ml.	However,	it	is	not	better	with	the	application	of	
arbuscular	mycorrhizae	10	g	tan	-	1	and	SP-36	fertilizer	3,06	g	tan	-	1	with	a	mean	of	8,67	ml,	not	better	
with	15	g	tan	-	1	arbuscular	mycorrhizae	and	SP-36	fertilizer	3,06	g	tan	-	1	with	an	average	of	8,00	ml,	
not	better	with	15	g	tan	-	1	arbuscular	mycorrhizae	and	SP-36	fertilizer	1,39	g	tan	-	1	with	an	average	of	
7,67	ml,	not	better	than	the	treatment	with	arbuscular	mycorrhizae	5	g	tan	-	1	and	SP-36	fertilizer	3,06	
g	tan	-	1	with	an	average	of	7,33	ml.	The	lowest	mean	in	the	treatment	without	arbuscular	mycorrhizae	
and	SP-36	fertilizer	was	1,39	g	tan	-	1	with	a	mean	of	4,00	ml.	

Table	3.	Effect	of	interaction	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	on	canopy	dry	weight	

SP-36	 arbuscular	mycorrhizae	
m0	(control)	 m1	(5	g	tan	-	1)	 m2	(10	g	tan	-	1)	 m3	(15	g	tan	-	1)	

s0	(control)	
s1	(1,39	g	tan	-	1)	
s2	(2,22	g	tan	-	1)	
s3	(3,06	g	tan	-	1)	

51,90	gh	
67,60	def	
51,70	gh	
64,10	ef	

58,93	fg	
69,20	de	

	 		59,33	fg	
58,97	fg	

75,23	d	
66,87	def	
65,70	ef	
84,27	c	

45,77	h	
53,20	gh	
109,37	b	
130,60	a				

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	
	
The	dry	weight	of	the	crown	was	better	in	the	treatment	of	arbuscular	mycorrhizae	15	g	tan	-	1	and	

SP-36	 fertilizer	3,06	 g	 tan	 -	 1	with	 an	 average	 of	 130,60	 g,	 and	not	 better	 than	 the	 treatment	with	
arbuscular	mycorrhizae	15	g	tan	-	1	and	without	SP-36	fertilizer	with	the	lowest	average	of	45.77	g.	

Table	4.	The	effect	of	interaction	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	on	root	dry	weight	

SP-36	 arbuscular	mycorrhizae	
m0	(control)	 m1	(5	g	tan	-	1)	 m2	(10	g	tan	-	1)	 m3	(15	g	tan	-	1)	

s0	(control)	
s1	(1,39	g	tan	-	1)	
s2	(2,22	g	tan	-	1)	
s3	(3,06	g	tan	-	1)	

9,47	cd	
9,20	cd	
7,00	efg	
6,20	g	

12,47	b	
6,23	g	
9,87	c	
7,20	efg	

7,90	defg	
12,30	b	
9,20	cd	
8,53	cde	

9,47	cd	
6,60	fg	
14,93	a	
8,30	cdef				

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	
 
Root	dry	weight	density	was	better	in	the	treatment	of	arbuscular	mycorrhizae	10	g	tan-1	and	SP-36	

fertilizer	2,22	g	tan	-	1	with	an	average	of	14,93	g,	and	the	lowest	was	in	the	treatment	without	arbuscular	
mycorrhizae	treatment	and	SP-36	fertilizer	3,06	g	tan	-	1	with	an	average	of	6,20	g.	
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Table	5.	The	effect	of	interaction	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	on	root	crown	ratio	

SP-36	 arbuscular	mycorrhizae	
m0	(control)	 m1	(5	g	tan	-	1)	 m2	(10	g	tan	-	1)	 m3	(15	g	tan	-	1)	

s0	(control)	
s1	(1,39	g	tan	-	1)	
s2	(2,22	g	tan	-	1)	
s3	(3,06	g	tan	-	1)	

5,47	gh	
7,41	efg	
7,49	efg	
10,44	bc	

4,73	h	
11,20	b	

	 			6,13	fgh	
8,39	cde	

9,63	bcd	
5,43	gh	
7,21	efg	
9,94	bcd	

4,89	h	
8,21	def	
7,33	efg	
15,76	a				

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	
	
Root	crown	ratio	was	better	in	the	treatment	of	arbuscular	mycorrhizae	15	g	tan	-	1	and	SP-36	fertilizer	

3,06	g	tan	-	1	with	an	average	of	15,76	and	the	lowest	was	in	the	treatment	of	5	g	tan	-	1	arbuscular	mycorrhizae	
and	without	SP-36	fertilizer	with	an	average	of	4,73.	

Table	6.	The	effect	of	arbuscular	mycorrhizae	on	root	colonization	
Arbuscular	mycorrhizae	 Root	Colonization	(%)	
m0	(control)	 18,33	c	
m1	(5	g	tan-1)	 73,33	b	
m2	(10	g	tan-1)	 80,83	ab	
m3	(15	g	tan-1)	 84,17	a	

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	
	
Root	colonization	was	better	with	arbuscular	mycorrhizae	treatment	of	15	g	tan-	1	with	an	average	

of	84,17%,	but	not	better	with	arbuscular	mycorrhizae	administration	of	10	g	tan	-	1	with	an	average	of	
80.83%,	and	the	lowest	was	in	the	treatment	without	arbuscular	mycorrhizae	and	SP-36	fertilizer	with	
an	average	of	18,33%.	

Table	7.	The	effect	of	SP-36	fertilizer	on	root	colonization	
SP-36	 Root	Colonization	(%)	

s0	(control)	 55,000	c	
s1	(1,39	g	tan-1)	 71,667	a	
s2	(2,22	g	tan-1)	 61,667	bc	
s3	(3,06	g	tan-1)	 68,333	ab	

Note:	the	numbers	followed	by	the	same	letter	show	that	they	are	not	significantly	different	according	
to	the	DMRT	test	at	5%	level	
	
Root	colonization	was	better	in	the	treatment	of	SP-36	fertilizer	2,22	g	tan	-	1	with	an	average	of	

71,67%.	But	not	better	with	SP-36	3,06	g	tan	-	1	with	an	average	of	68,33%,	and	the	lowest	was	in	the	
treatment	without	SP-36	fertilizer	with	an	average	of	55,00%.	
Disease	observation	was	carried	out	by	taking	samples	from	the	leaves	of	plants	from	5	different	

points.	 Leaf	 samples	 were	 examined	 at	 the	 Phytopathology	 Laboratory,	 Department	 of	 Pests	 and	
Diseases,	 Lambung	 Mangkurat	 University,	 South	 Kalimantan.	 Downy	 Mildew	 (Pseudoperonospora	
cubensis)	and	Anthracnose	(Colletotrichum	Sp.).	
Analysis	of	soil	chemical	properties	was	carried	out	on	the	soil	used	as	a	planting	medium	before	

planting.	The	soil	sampled	is	swampy	landy	lebak	soil,	which	is	a	paddy	field	that	is	waterlogged	for	3-6	
months	with	a	puddle	height	of	50-100	cm.	

Table	8.	Analysis	of	Soil	Chemical	Properties	
Parameter	 Value	1	 Criterion	2	

Soil	Ph	 5,58	 a	bit	sour	
N(%)	 0,53	 Currently	
P	Tsd	(ppm	P)	 14,79	 Low	
K	(ppm)	 2,83	 very	high	
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Fe	(ppm)	 45,88	 Tall	
Kdd	(	cmol(+)kg	-1	)	 0,30	 Low	
Source:	1	Balitra	Testing	Lab,	Banjarbaru,	South	Kalimantan	2020	

1 Soil	Research	and	Development	(LPT)	1983	
	
Analysis	of	the	chemical	properties	of	the	soil	has	a	slightly	acidic	pH	of	5,58,	while	N	is	included	in	

the	high	criteria	(0,53%),	P	is	available	in	the	soil	at	low	criteria,	namely	14,79,	K	content	is	2,83	ppm	at	
very	high	criteria	for	Fe	content	in	the	soil	is	45,88	(ppm)	in	the	high	criteria,	and	K-dd	including	the	
low	criteria	0,30	cmol	(+)	kg	-1.		
	
Discussion	
The	results	of	the	treatment	had	an	effect	on	root	volume,	presumably	due	to	the	ability	of	arbuscular	

mycorrhizae	to	produce	external	hyphae,	so	that	they	could	absorb	nutrients,	especially	phosphate,	to	
greater.	With	 the	addition	of	SP-36	 fertilizer	as	a	source	of	phosphate,	which	 is	one	of	 the	 essential	
nutrients	needed	by	plants	in	large	quantities,	arbuscular	mycorrhizae	can	produce	hyphae	intensively,	
so	 that	 plants	 are	 able	 to	 increase	 the	 capacity	 for	 absorption	 of	 nutrients	 and	 water.	 This	 is	 in	
accordance	with	the	opinion	of	(Sastrahidayat,	2011),	arbuscular	mycorrhizae	are	beneficial	for	plant	
growth	and	production	because	they	can	increase	the	ability	of	plants	to	absorb	nutrients	and	water	in	
the	 soil	 and	 have	 the	 ability	 to	 absorb	phosphate	bound	 in	 the	 soil	 and	phosphate	 from	 fertilizers.	
Meanwhile,	at	the	age	of	6	and	8	WAP,	the	treatment	had	no	effect	on	root	volume,	presumably	because	
a	larger	biomass	distribution	was	used	for	crown	growth	than	for	roots.	So	that	at	the	age	of	6	and	8	
WAP	the	growth	was	more	towards	the	plant	crown.	
The	results	of	this	treatment,	both	single	factor	and	interaction	did	not	affect	the	relative	growth	rate,	

however	there	was	an	increase	in	growth	at	each	age	of	the	plant	but	was	not	affected	by	the	treatment.	
(Sitompul	&	Guritno,	1995)	explained	that	in	the	relative	growth	rate,	differences	in	plant	size	expressed	
in	biomass	can	occur	between	plants	of	the	same	age	even	if	they	are	planted	in	the	same	environment	
and	received	the	same	treatment.	Furthermore,	according	to	(Sugito,	2013)	the	relative	growth	rate	is	
the	speed	of	plant	growth	in	a	certain	period	that	applies	when	the	plant	is	in	the	vegetative	phase	where	
growth	 takes	place	quickly	until	 before	 stepping	on	 the	 generative	phase.	 (Sallaku	 et	 al.,	 2009)	 the	
relative	growth	rate	(RGR)	can	be	used	as	a	comprehensive	 indicator	 for	 the	evaluation	of	different	
growing	conditions	that	influences	seedling	growth.		
The	results	showed	that	the	treatment	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	had	an	effect	

on	 the	 dry	 weight	 of	 the	 canopy.	 In	 line	 with	 Agustiyanto's	 research	 (2018)	 that	 the	 provision	 of	
arbuscular	mycorrhizae	with	one	month's	storage	plays	an	optimal	role	in	the	dry	weight	of	the	canopy	
in	 corn	 plants.	 The	 research	 of	 (Nadeak	 et	 al.,	 2015)	 stated	 that	 the	 application	 of	 arbuscular	
mycorrhizae	fungi	had	a	significant	effect	on	the	dry	weight	of	shoots	and	roots	in	Sengon	plants,	and	
the	 research	 of	 (Wahyuni	 et	 al.,	 2013)	 stated	 that	 the	 application	 of	 phosphate	 fertilizers	 had	 a	
significant	effect	on	wet	weight.	canopy	of	tomato	plants	and	it	was	also	explained	that	the	increase	in	
phosphate	content	in	the	plant	would	increase	the	rate	of	photosynthesis	and	stimulate	the	formation	
of	new	leaves	which	resulted	in	an	increase	in	the	wet	weight	of	the	plant	canopy.	
Treatment	with	arbuscular	mycorrhizae	and	SP-36	fertilizer	can	help	plant	roots	to	absorb	water	

optimally.	 Research	 by	 (Kurniasih	 &	Wulandhany,	 2009)	 stated	 that	 the	 dry	 weight	 of	 plant	 roots	
indicates	the	ability	to	absorb	water,	because	plants	with	high	root	dry	weight	have	larger	roots	and	
have	a	higher	tolerance	for	drought	than	plants	with	root	dry	weight.	low	Plant	needs	for	water	can	be	
met	by	absorption	by	roots.	Furthermore,	it	was	explained	in	Jadid's	research	(2007)	that	the	water	
content	 in	 the	 soil	 and	 the	 ability	 of	 the	 roots	 to	 absorb	 water	 greatly	 affect	 the	 amount	 of	water	
absorbed	by	the	roots	so	the	ability	of	the	roots	to	absorb	water	greatly	affects	the	wet	weight	of	the	
roots.	
An	 important	 factor	 in	plant	 growth	 is	 the	 root	 crown	 ratio,	which	 reflects	 the	 ability	 to	 absorb	

nutrients	and	 the	metabolic	processes	 that	occur	 in	plants.	The	results	of	the	dry	weight	of	 the	root	
canopy	showed	the	absorption	of	water	and	nutrients	by	the	roots	which	were	translocated	to	the	plant	
crown.	 The	 results	 of	 this	 study	 showed	 an	 interaction	 between	 the	 treatment	 of	 arbuscular	
mycorrhizae	and	SP-36	fertilizer	which	affected	the	root	crown	ratio.	Plant	growth	requires	nutrients	
for	 the	 survival	 of	 the	plant	and	 functions	 for	 the	production	of	 dry	weight	 of	a	plant.	According	 to	
(Jumin,	2002),	the	availability	of	nutrients	will	determine	the	dry	weight	production	of	plants	which	is	
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the	result	of	three	processes,	namely	the	process	of	assimilate	accumulation	through	photosynthesis,	
respiration,	 and	 accumulation	 of	 organic	 compounds.	 Dry	 weight	 is	 the	 accumulation	 of	 organic	
compounds	 produced	 by	 the	 synthesis	 of	 organic	 compounds,	 especially	 water	 and	 carbohydrates,	
which	depends	on	the	rate	of	photosynthesis	of	the	plant,	while	photosynthesis	is	influenced	by	the	rate	
of	absorption	of	nutrients	in	plants	through	the	roots.	
Analysis	of	variance	showed	that	the	interaction	of	arbuscular	mycorrhizae	and	SP-36	fertilizer	had	

no	significant	effect	on	root	colonization,	while	the	single	factor	of	each	treatment	did.	In	line	with	(Putra	
et	al.,	2016)	which	stated	that	arbuscular	mycorrhizae	had	a	significant	effect	on	the	percentage	of	root	
colonization	of	slow-growing	plants	(Glodokan	and	Tanjung),	the	results	of	observations	on	plant	roots	
found	an	association	between	roots	and	arbuscular	mycorrhizae	that	formed	root	colonization	and	the	
presence	of	AMF	infection	of	the	roots	indicated	with	the	presence	of	hyphae	and	vesicles	that	was the	
epidermal	cells	through	the	surface	of	the	root	or	root	hairs,	so	that	the	infected	part	is	visible. (Husin,	
1997)	 stated	 that	mycorrhizae	 found	 in	 plant	 roots	 were	 able	 to	 increase	 the	 uptake	 of	 nutrients,	
especially	 phosphate	 so	 as	 to	 be	 able	 to	 spur	 the	 development	 of	 fine	 roots	which	were	 useful	 for	
increasing	nutrient	absorption	and	higher	plant	growth	so	that	roots	infected	with	mycorrhizae	had	the	
capacity	 to	 absorb	 nutrients.	 higher	 nutrients	 compared	 to	 plants	 that	 were	 not	 infected	 with	
mycorrhizae.	(Kemas	Ali	Hanafiah,	2010)	explained	that	the	working	principle	of	this	mycorrhizae	is	to	
infect	 the	 root	 system	 of	 the	 host	 plant,	 producing	 an	 intensive	 hyphae	 so	 that	 plants	 containing	
mycorrhizae	will	be	able	to	increase	the	capacity	for	nutrient	absorption.	The	application	of	SP-36	has	
an	effect	on	root	colonization,	it	is	suspected	that	nutrients	in	the	form	of	phosphate	can	be	absorbed	by	
plants.	In	line	with	the	research	of	(Wahyuni	et	al.,	2013),	the	application	of	a	single	phosphate	fertilizer	
without	mycorrhizae	can	affect	tomato	plants,	because	phosphate	fertilizers	can	be	directly	absorbed	
by	plants	which	can	increase	the	growth	of	tomato	plants.		
The	results	of	the	identification	of	diseases	that	attack	the	butternut	squash	plant	are	Downy	Mildew	

disease	(Pseudoperonospora	cubensis)	and	Anthracnose	(Colletotrichum	Sp.).	The	colonies	are	white,	
spores	 are	 chained,	 hyphae	are	 swollen	 and	 insulated,	 young	 colonies	 are	white,	 colonies	 are	black,	
hyphae	walls	are	jagged	(not	straight),	spores	grow	at	the	tips	of	the	hyphae	and	the	sides	of	the	stem.	
These	observations	are	in	line	with	the	research	conducted	by	(Anggraini	et	al.,	2018)	on	the	host	of	
Downy	Mildew	(Pseudoperonospora	cubensis)	and	Anthracnose	(Colletotrichum	Sp.)	on	Cucurbitaceae	
plants.	Downy	Mildew	(Pseudoperonospora	cubensis)		has	early	symptoms	first	appear	on	with small,	
yellow	or	reddish-brown,	water-soaked	spots	often	on	veins,	which	enlarge	rapidly	and	turn	brown,	
otherwise	Anthracnose	(Colletotrichum	lagenarium)	the	symptom	of	the	disease	first	appears	on	the	
foliage	as	small,	yellow	or	reddish-brown,	water-soaked	spots	often	on	veins,	which	enlarge	rapidly	and	
turn	brown.	The	dead	tissue	dries	and	may	crack	and	fall	out,	(Zhang	et	al.,	2021)	

4. Conclusions	
The	result	showed	that	there	was	an	interaction	effect	on	the	volume	of	roots	between	2	and	4	weeks	

after	planting,	shoot	dry	weight,	root	dry	weight	and	shoot	root	ratio.	The	single	factor	of	application	of	
arbuscular	mycorrhizae	 and	 SP-36	 fertilizer	 each	had	a	 very	 significant	 effect	 on	 root	 colonization.	
Combination	of	arbuscular	mycorrhizae	at	a	dose	of	10	g	ton	-	1	equivalent	to	0.2	ton	ha-	1	and	SP-36	
fertilizer	at	a	dose	of	3.06	g	ton	-	1	equivalent	to	0.275	ton	ha	–	1	could	increase	the	growth	of	butternut	
squash	in	the	swampy	land.	

References	

Anggraini,	E.,	Muslim,	A.,	Zuriana,	A.,	Irsan,	C.,	&	Gunawan,	B.	(2018).	Uji	Kisaran	Inang	Penyakit	Downy	
Mildew	 (Pseudoperonospora	 cubensis)	 dan	 Antraknosa	 (Colletotrichum	 Sp.)	 pada	 Beberapa	
Tanaman	Cucurbitaceae.	Jurnal	Lahan	Suboptimal:	Journal	of	Suboptimal	Lands,	7(2),	213–224.	

Fatah,	H.	L.	(2017).	Lahan	rawa	lebak:	Sistem	pertanian	dan	pengembangannya.	IAARD	Press.	
Husin,	E.	F.	(1997).	Respon	beberapa	jenis	tanaman	terhadap	mikoriza	vesikular	arbuskular	dan	pupuk	

fosfat	pada	ultisol.	Di	Dalam	Prosiding	Pemanfaatan	Cendawan	Mikoriza	Untuk	Meningkatkan	
Produksi	Tanaman	Pada	Lahan	Marginal.	Asosiasi	Mikoriza	Indonesia,	Universitas	Jambi.	

Imani,	 F.	 L.	 (2019).	 Pengaruh	 Perbedaan	 Media	 Tanam	 dan	 Konsentrasi	 Aplikasi	 PGPR	 pada	
Pertumbuhan	dan	Hasil	Tanaman	Labu	Madu	(Cucurbita	moschata).	Jurnal	Produksi	Tanaman,	
7(10),	1–50.	

Jumin,	H.	B.	(2002).	Agroekologi:	suatu	pendekatan	fisiologis.	PT.	Raja	Grafindo	Persada,	Jakarta.	



Trop.	Wetland	J.	2022:	8(2):	1-7	 7 

Kemas	Ali	Hanafiah.	(2010).	Dasar-dasar	Ilmu	Tanah.	Penerbit	Rajawali	Pers,	Jakarta.	
Kurniasih,	B.,	&	Wulandhany,	 F.	 (2009).	 Penggulungan	daun,	pertumbuhan	 tajuk	dan	akar	beberapa	

varietas	padi	gogo	pada	kondisi	cekaman	air	yang	berbeda.	Agrivita,	31(2),	118–128.	
Nadeak,	J.	O.	S.,	Delvian,	D.,	&	Elfiati,	D.	(2015).	Pengaruh	Pemberian	Fungi	Mikoriza	Arbuskula	(FMA)	

Terhadap	Kandungan	Logam	Timbal	 (Pb)	pada	Tanaman	Sengon	 (Paraserianthes	 falcataria).	
Peronema	Forestry	Science	Journal,	4(3),	135–142.	

Putra,	 R.	 D.,	 Delvian,	 D.,	 &	 Elfiati,	 D.	 (2016).	 Pengaruh	 Inokulasi	 Mikoriza	 Arbuskula	 Terhadap	
Pertumbuhan	Bibit	Tanaman	Slow	Growing	(Glodokan	Dan	Tanjung.	Peronema	Forestry	Science	
Journal,	5(1),	36–42.	

Sallaku,	 G.,	 Babaj,	 I.,	 Kaciu,	 S.,	 &	 Balliu,	 A.	 (2009).	 The	 influence	 of	 vermicompost	 on	 plant	 growth	
characteristics	of	cucumber	(Cucumis	sativus	L.)	seedlings	under	saline	conditions.	Journal	of	
Food,	Agriculture	and	Environment,	7(3–4),	869–872.	

Santoso,	E.,	Turjaman,	M.,	&	 Irianto,	R.	S.	B.	 (2007).	Aplikasi	mikoriza	untuk	meningkatkan	kegiatan	
rehabilitate	hutan	dan	lahan	terdegradasi.	Prosiding	Ekspose	Hasil-Hasil	Penelitian,	71–80.	

Sastrahidayat,	I.	R.	(2011).	Rekayasa	pupuk	hayati	mikoriza	dalam	meningkatkan	produksi	pertanian.	
Universitas	Brawijaya	Press.	

Sitompul,	S.	M.,	&	Guritno,	B.	(1995).	Analysis	pertumbuhan	tanaman.	
Subagyo,	 H.	 (2006).	 Lahan	 Rawa	 Lebak	 in	 Karakteristik	 dan	 Pengelolaan	 Lahan	 Rawa.	 Balai	 Besar	

Litbang	Sumberdaya	Lahan	Pertanian	Bogor.	
Sugito,	Y.	(2013).	Metodologi	penelitian.	Universitas	Brawijaya	Press.	
Wahyuni,	 S.,	 Linda,	 R.,	 Khotimah,	 S.,	 &	 Penelitian,	 T.	 (2013).	 Pengaruh	 Inoculum	 Jamur	 Glomus	

aggregatum	Dan	Pupuk	Fosfat	Sp-36	Terhadap	PertumbuhanTanaman	Tomato	(	Lycopersicum	
esculentum	,	Mill	.)	p	ada	Tanah	Gambut.	Jurnal	Protobiont,	2(3),	152–156.	

Zhang,	S.,	Meru,	G.,	&	Roberts,	P.	D.	(2021).	Florida	Plant	Disease	Management	Guide:	Sweet	Basil.	Edis,	
2021(6),	32611.	https://doi.org/10.32473/edis-pp113-2021	

Zufahmi,	 &	 Mahajoeno,	 E.	 (2014).	 Variasi	 Labu	 kuning	 (Cucurbita	 moschata	 Duch.)	 Berdasarkan	
Morfometrik	Batang,	Bunga,	dan	Biji	di	Provinsi	Aceh.	El-Vivo,	2(2),	82–89.	

	

	
	
	

	

	
	

	

	

 

		

	


