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Nutrient and feed value analysis in leaves of cassava
wild species and cultivars
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Abstract: [Objective]In order to provide reference for developing cassava leaves as feed resources,nutritional compo-
nents in leaves of cassava wild species and cultivars were studied. [Method ] Nutritional components including crude lipid,
crude protein,soluble sugar,starch,carotenoid and HCN contents in functional leaves of eight cassava germplasms (three
cassava wild species and five cultivars) were determined. The expression levels of proteases (UGPase ,AGPase ,GBSSI and
Linamarase ) were determined using Western blotting method. [Result]Among eight cassava germplasms, wild species Mani-
hot cecropiaefolia Phhl contained the highest starch content in functional leaves, which was 2.5 g/100 gDW, the highest sol-
uble sugar content which was 30.0 g/100 gDW and the highest carotenoid content which wsa 91.9 mg/100 gFW, but protein
and hydrocyanic acid contents were at moderate level. Cultivar SC9 contained moderate protein and soluble sugar contents in
functional leaves, and the lowest HCN content which was 167 mg/kgkW. According to Western blotting analysis, expression
levels of key enzymes, UGPase,AGPase and GBSSI, for sugar and starch metabolic pathway were the highest in M. cecropi-
aefolia Phhl; while key enzyme Linamarase for SC9 HCN metabolic pathway was the lowest. Expression levels of all proteins
were in accordance with related physiological indexes variation trend. Principal component analysis revealed that, the cassa-
va germplasms with high starch and soluble sugar content in leaf were tend to contain low crude lipid content; and the ones
with high soluble sugar, crude protein and carotenoid contents would contain low HCN content. [Conclusion]Comprehensive
nutritional value of functional leaves in cassava wild species M. cecropiaefolia Phhl is high,which may be developed as feed
resources for livestock and silkworm. HCN content in cultivar SC9 fresh leaf is low, thus it can be used as feed for silkworm.
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Table 1 Major germplasm resources and application of cassava wild species and cultivars

bie it Tl 44 7 usieral FEHE
Germplasm resource type Germplasm name Germplasm resource Application
W A i Manihot glaziovii M.A.-Su i v Tl PR AN
Wild species Manihot cecropiaefolia Phhl Eje Tl FA AR
Manihot glaziovii M.A.-Dan [l B el ey ] F AR
R EEFD SC9 FRIEREAOL L B i R BT IR T BIr T
Cassava cultivar SC205 Ak rh A O BB b R B I 5T Tl
SC205 U5k rh RO R E B R IR T BT Tl
CAS36-0 CLPG AR e yjil
CAS36-12 C GRS B 2
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2 ] WA A 28 5 TR 2H s P2 (https: //phytozome jgi.
doe.gov/pz/portal.html)F2 A1) & 1 5515 Ao
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Fig.1 Morphological characteristics of functional leaves of different cassava germplasms
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Table 2 Spread length, lobe number, lobe length and lobe width of functional leaves of cassava wild species and cultivars

AR BT R4 (em) A ReE(R) AR (em) FR i (em)
Cassava germplasm Leaf length Lobe number Lobe length Lobe width
M. glaziovii M.A.-Su 30.1+7.4 3~9 17.2+3.6 7.8+1.3

M. cecropiaefolia Phhl 28.0+4.2 3~8 15.7+1.8 7.1£0.9

M. glaziovii M.A.-Dan 32.7+5.2 3~9 18.0+2.3 8.2+1.1
SC9 22.3+4.9 3~7 13.3+2.8 42+1.2
SC205 {4 SC205 diploid 24.2+4.4 5~9 15.1+3.1 2.3+0.5
SC205PUf#{A SC205 autotetraploid 222429 5~8 12.7+1.9 5.1+0.6
CAS36-0 20.0+4.9 3~9 13.2+1.8 3.3+0.3
CAS36-12 21.6+5.3 3~9 13.5£2.6 3.4+0.7
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Fig.2 Crude lipid(A) and crude protein(B ) contents of functional leaves of different cassava germplasms
A ) NS TR FOR AR E RS R 22 7 235 (P<0.05) . R I+
Different lowercase letters in the figure represented significant differences among cassava germplasms( P<0.05). The same was applied
in subsequent figures
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Fig.3 Soluble sugar(A) and starch(B) contents of functional leaves of different cassava germplasms
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Fig.4 Carotenoid(A ) and HCN(B) contents of leaves of different cassava germplasms
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I FRIA K AR (KI5-D) . M £ 8 1 iRk K1
5 A PR bR AR AL A (EI3FNEI4-B ) —EL
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Table 3  Correlation analysis of major nutrition indexes in cassava leaves

EiEt K PREE HER S = HLAR I & &t AR TEH HCN &

Item Carotenoid Crude protein Crude lipid Soluble sugar Starch HCN
concent concent concent concent concent concent

W% N Z & Carotenoid concent 1.000

HMIZE 1% i Crude protein concent 0.167 1.000

HE ;& & Crude lipid concent -0.592 0.011 1.000

AL MR B Soluble sugar concent 0.582 -0.180 -0.660 1.000

VEMS ¥t Starch concent 0.480 -0.578 -0.694 0.636 1.000

HCN7 & HCN concent 0.305 -0.322 -0.508 0.127 0.437 1.000
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Xof 8N AT X RELAR W KELER 11 AT IR A e
K A N ZEFIHCON S 6 bRt AT 85 404 - i
FATTAL B A R B TR 4 88.875% , EL
A WA AR SR T B R L5 2, o TR 264
FTSTTHN, B — TR FRE(E R3.141, STmkEN
52.346%, FFE [ 5 oA R IE AR AR AR A T A 7 1 A
AV o AR ) B A R R (TR b A KL

i, UL TER ATV PR R o A R AR 5, L
R 7 & AR5 565 = B0 AR Dy 1.349, BTk
HK22.489% , REAE ] 1A AL R IEAE I HE R A LR 1
T MZEEA S N R REE ) o R B R bR
AHCNFER & i, BB AR (RS 8 b 2 5 i
1R A S T, HEHON B A1 5 5 — 32 L0 R AE
11 470.842, BTk 2 14.041% , F5AF 1] 2 Ry 6 v B A
IFEARAT HON S o, AR 1) 5 S 8 e SR (EL A R A AT 7T
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Fig.5 Expression levels of UGPase(A ), AGPase(B),GBSSI(C) and Linamarase(D) of different cassava germplasms
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Table 4 Eigenvalue of principal component and cumulative
contribution rates
ES%iy WIHEFFAE(H Initial eigenvalue
Principal FRAEAE TR (%) ZHTTRE (%)
component Eigenvalue Contribution Cumulative
rate contribution rate
— One 3.141 52.346 52.346
. Two 1.349 22.489 74.835
— Three 0.842 14.041 88.875
Y Four 0.379 6.323 95.198
H. Five 0.238 3.974 99.173
7N Six 0.050 0.827 100.000
A \/\
3 itig

B AR R AR SORA KB, R TR E
MR LI, U HE MR 4, — 4 DR A KBS b |
PR AR ARIE G X FIVE & & e o AR5
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