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Effects of calcium fertilizer application rates on growth, yield and quality

of Erythropalum Scandens under different shading conditions

HUANG Shiyu, YANG Tianwei, TIAN Shanshan, GAO Manrong, ZHANG Shangwen

(Biotechnology Research Institute, Guangxi Academy of Agricultural Science, Nanning 530007, Guangxi, China)

Abstract: To investigate the effects of shading intensity and calcium fertilizer application rates on the growth, develop-
ment, and quality of Erythropalum Scandens, the Gui Chicangteng 1 was used as experimental material. A two-factor ran-
domized block design was employed, incorporating four shading levels(S0-0%, S1-30%, S2-60%, S3-80%) and four cal-
cium fertilizer levels (T0-0 kg, T1-1 kg, T2-2 kg, T3-3 kg per 667 m?). Growth parameters (number of new lateral buds,
new lateral buds length, and yield) and nutritional quality indicators (moisture content, as well as protein, total amino ac-
ids, vitamin C, crude fiber, phosphorus, calcium, iron, and zinc content) were measured. The results indicated that the
treatment combination of 60% shading (S2)with 2 kg calcium fertilizer per 667 m2(T2) (S2-T2) performed optimally. In
this treatment, the length of new lateral buds reached 18.3 cm, which was significantly increased by 67.9% compared with
the control (SO-T0); the number of new lateral buds per plant reached 60.2, significant increase 97.3% compared to the
control; and the plot yield reached 10.1 kg, a significant increase of 46.4% compared to the control. Quality analysis re-
vealed that the S2-T2 treatment significantly enhanced the content of protein(60.1 g kg™, total amino acids(41.1 g-kg™"),
and vitamin C (1498 mg- kg, which were significantly increased by 42.1%, 36.1%, and 19.1%, respectively, compared
to the control. The study demonstrates that the synergistic effect of moderate shading (60%)and an appropriate calcium
fertilizer rate (2 kg - 667 m”) can significantly promote the growth of E. scandens and improve its yield and quality, pro-
viding a theoretical basis and technical parameters for the standardized cultivation of E. scandens.
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Table 1 Experimental design of treatments under
different shading intensities and calcium fertilizer

application rates

5 5 &

Treatment 'Shad1r.1g Calcium fertilizer application
intensity/% rates/(kg- 667 m*)

SO-TO 0(S0) 0(TO)

SO-T1 0 1(TD

SO-T2 0 2(T2)

SO-T3 0 3(T3)

S1-TO 30(S1 0

S1-Tl 30 1

S1-T2 30 2

S1-T3 30 3

S2-TO 60(S2) 0

S2-Tl 60 1

S2-T2 60 2

S2-T3 60 3

S3-TO 80(S3) 0

S3-Tl 80 1

S3-T2 80 2

S3-T3 80 3
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Table 2 Effects of different shading intensities and
calcium fertilizer application rates on the new lateral buds
length of Erythropalum scandens

cm

sl A2
Treatment New lateral buds length/cm
SO-TO 10.9£1.0 h
SO-T1 12.340.1 g
SO-T2 13.440.2 def
SO-T3 12.7+0.3 fg
S1-TO 11.5£0.2 h
S1-Tl 13.0+0.2 efg
S1-T2 16.5+0.7 ¢
S1-T3 16.1+0.2 ¢
S2-TO 12.3+0.2 g
S2-Tl 14.1£0.2d
S2-T2 18.3+0.5 a
S2-T3 17.3£0.2 b
S3-TO 11.4+0.1 h
S3-T1 12.440.1 g
S3-T2 13.9+0.2d
S3-T3 13.740.2 de

A A/ NG FREFRIRTE 0.05 K FEREE . T

Note: Different small letters indicate significant difference at 0.05

level. The same below.

(S2-T2) A PR AL 4 I H fe £ 1) i [F) R4, ¢ SO-TO

WER T 67.9% , Ut W A0 AL B B A

AL, R R Al G TR T R 2 A
Ak

HIEE 3 W, 3 I R A ISt P B8 0 o s R

&3 A[EIEREEFSEALHE A E X R B %
B R E R
Table 3 Effects of different shading intensities and calcium

fertilizer application rates on the number of new lateral
buds of Erythropalum scandens

b3 B 2 Ko
Treatment Number of new lateral buds
S0-TO 30.5+0.7 k
SO-T1 33.4+1.1]
S0-T2 39.6+0.6 hi
S0-T3 35.4+0.6 ]
S1-TO 38.2+1.51
S1-T1 42.1+1.4 gh
S1-T2 51.8+t1.3¢
S1-T3 47.8+0.9 de
S2-T0 41.3+£1.1 gh
S2-T1 46.2+2.3 ef
S2-T2 60.2+1.8 a
S2-T3 49.54+0.7 cd
S3-TO 40.1£0.9 hi
S3-T1 43.6+£2.3 fg
S3-T2 58.6+1.6 a
S3-T3 553423 b
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Table 4 Effects of different shading intensities and
calcium fertilizer application rates on the plot yield of
Erythropalum scandens

Qb3 Treatment /NX =4 Plot yield/kg
S0-T0 6.9:0.4 g
S0-T1 7.3%0.1 fg
S0-T2 8.1+0.3 ¢
S0-T3 7.320.3 fg
S1-TO 7.5+0.4 f
S1-T1 8.6+0.2 cde
S1-T2 9.5+0.2 ab
S1-T3 8.6+0.1 cde
S2-TO 8.5+0.3 cde
S2-T1 9.2+0.1 be
S2-T2 10.1+0.1 a
S2-T3 9.7+0.2 ab
S3-TO 8.3+0.2 de
S3-T1 8.9+0.4 cd
S3-T2 9.6+0.1 ab
S3-T3 9.0+0.2 ¢

(10.78 mg-kg' A1 1051 mg-kg"), 1M Zn & & A
S2-T1 AbFH #2175 (5.63 mg- kg™, FWIARFF Rt &
(R SRR 5 32 BO6-451F A s AN [F] . S2-T2 4b
HPEAR ZERSEMFEER C 2R,
2354 60.1 g-kg'\41.1 g-kg' Al 1498 mg - kg, &
SO-TO 43 A E 3R T 42.1%36.1%A1 19.1%, ¥t
B 3@ P B (S2) 538 f 45 AR (T2) A 3 A | 178 37
YIREIF R . fES A& T, T3 A AR
I T2 5 PR, U0 RH 5 0 B 2 H 55 1E 9 1A%
WhEYE . Ak, SR R T M A 4 =Rk
5t 38 [ 189 0 T PRI, 7T BB 5 55 G BRI 48 ff B
BRI K. ERESIEEH T, Ko & B8k
- BHEER BRI R A R R R R R IEE T,
K Gy R R A I it P G 2 e T R
A U I I B DL R i A AR 4 RE A% 4 K
IR 4E L, 60%IERHEE (SR AL 2 kg 667 m?
(T2l & S A I AR AL

3 W4

B AE R A KR B AR A T s )
EIRITUER  RAEY 7 8T ORI it 552 T I AR AR R
CE 2 P R AT 21 2 B0 ER . A0t T id
T B A [ o6 5 110 308 I3 2% A1 085 IRt P i, R Gt ot
T HAEX AR R AE KR 7 SOE IR hTURE
TEFAE BLREM , #8573 1 G- ik [R] VR 45 76 A8 15 Tk i b
AR OB AE R . BT AT A SRR T, 0E R
(60%) 454 2 kg 667 m™ 45 A (S2-T2) AbHE 4 A 7E {2
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=5

of Erythropalum scandens

7[5 362 3R B2 Fn $5 AR e 28 3 IR & Bk RO 2

Effects of different shading intensities and calcium fertilizer application rates on the quality

w(EEFD  wCHA4D wlEEER AT wdEEER O wOKD)
pos:l w(Ca)/ w(Zn)/ w(P)/ w(Fe)/ Protein Crude Total amino Vitamin C ~ Moisture
Treatment (mg-kg")  (mg-kg") (mg-kg" (mg-kg" content/ fiber acids content/  content/ content/

(g-kg" content/%  (g-kg") (mg-kg") (mg-kg")
S0-TO 683+231  5.26+0.16 h 894443 i 7.62+0.32 1 42.3+1.9; 2.1£0.1 ¢ 30.2+1.41 1258+68 1 83.6+4.4 h
S0-T1 838+27f  5.4440.27 def 912+40 hi 8.43+0.47 i 45.6£2.3 h 2.4+0.1 a 32.6£1.9 h 1305+64 j 84.5+43 g
SO-T2 920+43 ¢ 5.57+0.31ab  980+51 ef 9.82+0.46 ¢ 47.1423fg  2.3+0.1b 353422 ef 1351459 g 84.6£3.7¢g
SO-T3 1050457 ¢ 5.59+0.27ab 990451 de 9.47+0.39 g 46.3+2.6 gh 1.8+0.1¢ 36.8+2.2d 1350+64 g  83.9+4.1h
S1-TO 780+£22 g 5.12+0.24 1 930+£37 gh  8.05+0.36 k 45.6+£3.0h 1.8+0.1 ¢ 32.6+1.6 h 1283+61 k  84.9+4.1 fg
S1-T1 963+41d 5374028 fg  1025+£58 abc  9.84+0.43 ¢ 50.1423 ¢ 1.9+0.1 d 34.1£19 g 1408+68 d  83.5+4.3 hi
S1-T2 1052448 ¢ 5.48+0.30 cde 1041+£66 ab  10.58+0.48 b 56.5+2.9 ¢ 1.9+0.1 d 39.1+2.6 b 1433468 ¢ 85.444.1 de
S1-T3 1105£58 b 5.58+0.30 ab 1032468 abc 10.21+£0.45d 52.1+2.3d 1.9+0.1 d 37.842.2 ¢ 1430+71 ¢ 845443 g
S2-TO 768+30 g  5.32+0.28 gh  954+43f ¢ 8.63+0.34 h 475822 f 1.7+0.1 £ 35.6£1.9¢ 1325464 i 85.44+4.1 de
S2-T1 950+£51 de  5.63+0.26 a 102166 abc 10.32+0.46cd  56.5+2.2 ¢ 1.8+0.1 e 38.8+2.2 b 1432467 ¢ 85.94+4.1 be
S2-T2 1092446 b 5.58+0.23 ab  1051£66 a 10.78+0.48 a 60.1+£3.0 a 1.8+0.1 e 41.1£2.6 a 1498+68 a 86.143.7 ab
S2-T3 1150£57a  5.47+0.28 de 1048+76 ab  10.36+0.46 ¢ 58.9+3.4b 1.9+0.1 d 39.542.5b 1450+71 b 85.6+4.4 c¢d
S3-TO 730+29 h  5.3240.21 gh 902440 hi 8.23+0.34 j 40.3+1.9k 1.7+0.1 f 29.6+1.211 1237467 m  83.1+4.4 1
S3-T1 925+50 e 5.41+£0.27 ef  1010£65 cd 9.51+0.39 g 43.6+2.3 1 1.8+0.1e 30.2+1.51 1336£66 h  84.9+4.1 fg
S3-T2 1031452 ¢ 5.56+0.27 abc 1035+72abc  9.81+£0.45¢ 51.5£2.9d 1.840.2 ¢ 35.6+2.1¢ 1380+64 ¢ 85.1+4.4 ef
S3-T3 1103£55b  5.51+0.27 bed 1018+62 bed  9.66+0.38 f 47.8+2.6 f 1.7+0.1 f 34.5+1.8 fg 1365+64 f 86.5+4.3 a

T FIFIA FNG S BER R AR B [ 7E 0.05 /K2 5 2. 3%

Note: Different small letters in the same column indicate significant difference among different treatments at 0.05 level.
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FEPIHERLIAS JE TR 1) T A R TR, X 5 R
5 s S P AR — B, AR IR T AN I [ AN AR B,
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[ 52 0465 AR e P %) A5 R IR AR K I B — 8 5
W, —#H G S 5 IHEEANESER - RERS
B R . O I B 5 R S A it
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AW T, -85 HAE RE S R H B A P [ 2
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