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Abstract: In this study, we investigated the effects of adding biogas slurry on the nutrient and feed quality of
Pennisetum purpureum. Biogas slurry was applied to P. purpureum at five different rates (0, 50, 100, 150 and 200
kg N-ha ' per application, denoted as CK, N, Ny, N5 and N, respectively) three times during a 45-day cutting

cycle. The contents of nitrogen (N), phosphorus (P), potassium (K), crude protein (CP), neutral detergent fiber
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(NDF), and acid detergent fiber (ADF) in stems and leaves were measured, and the effects of biogas slurry addition
on CP, relative feeding value (RFV), and the N, P and K stoichiometry of P. purpureum were analyzed. The
results show that the addition of biogas slurry significantly increased the CP and N contents of P. purpurewm stems
(P<C0.05), and there were significant differences in responses among different cutting periods and different organs
(P<C0.001). The N, treatment led to a significant reduction in the ADF content in the leaves at the second cutting
(P<C0.05) and significant differences in ADF contents among different organs (P<C0.001). At the second cutting,
the RFV of leaves was highest in the N, treatment, and was significantly higher than that in the N, treatment (P<<
0.05). There was a significant positive correlation between CP and REV. Both CP and RFV were significantly
positively correlated with N, K, N:P and K: P in stems and N and P in leaves, and negatively correlated with NDF
and ADF in both organs (P<C0.05). A stepwise regression analysis and structural equation model showed that the N
contents of stems and leaves significantly and positively affected the CP content of P. purpureum (P<<0.001), with
total effect values of 0. 92 and 0. 32, respectively. The stem P content and leaf K: P and P content jointly affected
RFV, with total effect values of —0.86, 0.59, and 0. 57, respectively. In conclusion, application of biogas slurry
affected the N and P contents of stems and leaves and the K: P of leaves, thereby directly or indirectly regulating the
feed quality of P. purpureum.
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Fig. 1 Total nitrogen, phosphorus, potassium content and stoichiometric ratio in stems and leaves of P. purpureum under biogas

slurry application
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FrEE SRR HMGIAEA R B, B PERRIT P ns R P=>0.05, # KR P<C0.05, ## K% P<C0.01, *## K% P<<0.001. FIdl. Different lowercase letters
indicate significant differences among different treatments of the same cutting and the same organ (P<20.05). Significant differences between organs
(solid vs dashed lines) and between cuttings within the same organ (lines of the same type) were determined using independent-sample /-tests.

Significance levels are denoted as follows: ns, P=>0.05; *, P<C0.05; **, P<C0.01; ***, P<Z0.001. The same below.
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Fig.2 The main forage quality indices in stems and leaves of P. purpureum under biogas slurry application
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Fig. 3 Correlation heat map between the content of total nitrogen, phosphorus, potassium and their stoichiometric ratios and
the main forage quality indices in stems and leaves of P. purpureum

(a) H2EFT, (b) it o R = J5 HE N A B O A O R 8. b = 1 HE A Tl 98 DR/ R 0 €00 500 38 5 0 O R B A L, IE VBRI SR R 2R 20l AL 6
@R, *FR P<L0.05. TN: 2% TP: 28 TK: 28 ;NP 28 L s NK: 2 G KP: B L CP LR (71 NDF : (h M Be 47 4k ADF TR MR BRI 2F
4k s REV : AH X4 B {8 . (a) is the stem and (b) is the leal. The values in the lower triangle box are the correlation coefficients. The size and color
intensity of the circles in the upper triangle box are directly proportional to the correlation coefficient, and the positive and negative correlations are shown
in red and blue, respectively. * represented P<0.05. TN: Total nitrogen; TP: Total phosphorus; TK: Total potassium; NP: N/P; NK: N/K; KP:
K/P; CP: Crude protein; NDF: Neutral detergent fiber; ADF: Acid detergent fiber; RFV: Relative feeding value.
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Table 1 Stepwise regression analysis of main forage indexes and total nitrogen, phosphorus, potassium content and

stoichiometry in stems and leaves of P. purpureum

FE 4% Index [5] 9 )7 F£ Regression equation R’ F P
CcP Yep=0. 773X +0. 281X, 0.883 110. 118 <0.001
NDF Y pp=236.444—0. 679X, " —0. 365X, 0.879 106.779 <<0.001
ADF Y pp=45. 658—0. 757X " 0.557 37.479 <0.001
RFV Yy =98. 455--0. 689X, " +0. 350X, 0.874 101. 297 <0.001

IE: CP.NDF il ADF 43 543 5 B b b 0 ML AR 1 | v M O 2% 2T 20 IR 1k R A 27 A 5 kAR 20 5 (2B AT 23 b XCEEAT T+ & Xy T ) /
(ZEFFTEA A TE) IR, REV Y LK NDF FADF 570 SN ZEFF 2805 S LN i B 28 & ik LKOBRE A 28 4 LP g
Jr AW s SKOZEAT A B & k. kAT DA Y e 3R 1T R B P<<0. 001 KPRtk 2 .

Note: CP, NDF and ADF represented the crude protein, neutral detergent fiber and acid detergent fiber content of the aboveground parts of P.
purpureum, respectively, and were calculated according to the following formula: (stem contentXstem dry weight-+leaf contentXleaf dry weight)/
(stem dry weight+leaf dry weight). The relative feeding value (RFV) was the conversion of NDF and ADF described above. SN was the total nitrogen
content of the stems; LN was the total nitrogen content of leaves; LK was the total potassium content of leaves; LP was the total phosphorus content of

leaves; SK was the total potassium content of the stems. The ‘***” above a variable indicates that its regression coefficient was significant at P<C0. 001.

) s 23 )y FRAGE A DA — 2 B T Y e 0 e 3 0k B2 25 A TN TP TK B H Ak 2 T RRAF Ok 52
WE ) CP(E 4a) MIRFV ([l de) o SR K], Bk 2 BRI CP I REV G B B2 435012 90 % F188%6 . Hirfr,
TR TR I 1 2 1F 7] B2 0 22 AT &% & (stem nitrogen content, SN) (P<Z0. 001) fif [8] #£ 52 i CP(P<<0. 001) , H:#%

TR R 52 0. 67 F10. 59, Al 38 &F 3 1F 0] 52 W SN(P<C0. 001) i Ji (% ## (leaf nitrogen content, LN)
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Fig. 4 Structural equation modelling (SEM) of biogas slurry influencing crude protein and relative feeding value of P.

purpureum and the standardized effect values of each factor
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404X 2 A v AL 1 2R B A X N R R AR M B3, xox oo 3 5 7R P<C0.05, P<C0.01 #l P<C0.001. x*: Chi-square; df: Degrees of freedom;
GFI: Goodness-of-fit; CFI: Comparative fit index; RMSEA : Root mean square error of approximation; P: P-value. 1<<y*/df<<2, P>0.05, GFI>
0.90, CFI>>0.95 and RMSEA<C0.05 indicate that the model has a good fit; Red, blue, and dashed arrow lines indicate significant positive, negative,
and non-significant effect, respectively. The numerical value is the normalized path coefficient, the thickness of the arrow line represents the relative size
of the normalized path coefficient, and R’ represents the interpretation rate. *, **, and *** indicate statistically significant at P<<0.05, P<<0.01 and P<<

0.001, respectively.
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