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Effects of Copper-Based Nutritional Foliar Fertilizers on Photosynthetic
Characteristics, Yield, Quality and Disease Control Efficiency of Pepper
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Abstract: The field experiments of two consecutive years were conducted with randomized block design with
six treatments; spraying water (CK), spraying Bordeaux Mixture (BDM), spraying Kocide 2000 (KCD),
spraying copper-based nutritional foliar fertilizer (CF), spraying iron-copper-based nutritional foliar fertilizer
(CFFe) and spraying zinc-boron-copper-based nutritional foliar fertilizer (CFZnB), respectively. The effects
on yield and quality, chlorophyll content and various indicators of photosynthetic characteristics of leaves,
the plant and fruit total contents and accumulations of Cu, Zn and Fe, disease index of pepper and enzyme
activities of soil were determined. The results showed that the CFFe, CFZnB, CF, and KCD significantly
increased the photosynthetic rate, stomatal conductance, transpiration rate, and the chlorophyll content, in
which the maximum increment was 20. 13% by CFFe and followed by CFZnB that increased by 16.19% ~18. 13%
as compared to the CK and significantly decreased intercellular CO, concentration in pepper leaves. The BDM,
KCD, CF, CFFe and CFZnB significantly increased the plant and fruit total contents and accumulations of Cu. The
CFZnB, CFFe, CF, and KCD significantly increased the plant and fruit total contents and accumulations of
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Zn. The CFFe, CFZnB, CF and KCD significantly increased the plant and fruit total contents and accumulations of
Fe. The CFFe, CFZnB, CF, KCD and BDM greatly reduced the disease index at the early fruiting and full
fruiting periods of pepper. Soil urease activities of the CFFe and CFZnB were the highest. All treatments and
CK significantly increased the soil catalase activities as compared to the BDM. The CFFe, CFZnB, CF, and
KCD significantly increased the soil sucrase activities as compared to the CK. Pepper nutritional quality of
CFFe was the best and followed by the CFZnB. The CFFe, CFZnB, CF, and KCD significantly increased the
yield of pepper, with the CFFe maximally increased by 13. 22% and followed by the CFZnB that increased by
11.93% ~12. 52% as compared to CK. The CFFe, CFZnB, and CF significantly increased the yield of
pepper, the CFFe was the most and followed by the CFZnB. The CFFe, CFZnB, and CF significantly
improved the quality of pepper, pepper nutritional quality of CFFe was the best, the second was the CFZnB.
Copper-based nutritional foliar fertilizer developed by Shandong Agricultural University, as a kind of
bactericidal and plant nutrition health care double functional foliar fertilizer, can significantly increase yield
and improve the quality of pepper, and has certain effect on prevention and control of pepper disease.
Therefore, iron-copper-based nutritional foliar fertilizer and zinc-boron-copper-based nutritional foliar
fertilizer are recommended.

Keywords: copper-based nutritional foliar fertilizer; pepper; photosynthetic characteristics; yield; quality;

disease index; trace elements; enzyme activity of soil
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13.98 mg/kg, A R W & & 24. 20 mg/kg, A A H &
1 98. 80 mg/ kg, A R & & 1. 28 mg/ ke, A RUEE E &=
1.35 mg/kg, A A % & &4 96 mg/kg, AW & &
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£ 0—20 em AYHF)Z L3R XML 5 SR, 5847
TRAE A R I A 58 W 05 P A0 R & B A T )5 B
w1 mm G, F 11 H 4K 2015 4F 9 H 19 H (g
SR O R AR AT HBORE | /N DR 43 Sk BORE XA
X 76 URE X R FH X MR 3 A5 BORE L /N KB 3 Hk
] 25 P L B AN RE R 20 R A R R 25 i) R S 2 A
Gy AR A TR A HEAE . 105 CF A7 30 min, 70
CHEEE T, BEA 2 mm §i, 1112 J £k 4
B AEE RS L2015 4F 10 H 2 H L, FEIUREIX R
FAXT 2R 3 s BURE , B3 /N DX B 3 AR SR S i, e Il =
P RS IR A Ja o T SR S 1 A 5

1.4 FAERSEM T ER TN

1R 58 IR 22 W0 R A i S C T BRI+ A= K
H1s 1 HA RO R A AR 4 ((Cu(OHD, ] 3 -
CuSO,) s S K W 0 5 R V7 o 2 B 5 Fh F i 7R
(1R Vo T i P D3OI 22 W T A R U S A S R
TR T BB PE ALY (0 i 14 3t A
XA A B 0 10 8 U IR 22 R BR BT b 38 25 A 5 Al
BT AREY A KR ML ESRTR A R 1
TR MHEYIA — 2 i3 = E A . Kocide 2000 J2 3 [ [
HEART B 2e 90 4RAC A I 10 28 3 AR B R T
s HA RS Ry E R A B YRR R — R R
Ui B ) R e W RE RS ARGR 1 000 FE LA L FBREAR T
255 — 02 B = T T S i 55 7, et i =
SR IR LA R A TR PR E L JC P AR s DU R R LR
G ARUURL R AL (DF) , Jok 2 5 43 8 it FH . (A 4
R W FE TR AW B R ReAR D B X A P A= K
A RIBAE I o R ARl K 2 F A A R [ B
JC 2R WY 4 R 5 3% T L HOA AU e 5 Kocide 2000
FEAAAE] 2 S S A A L B e 7R H AT R8O 43 T L 1Y
Fonh b AR BR BT T 08 RS i e R Ak LB
5, I C LA AR A SEDRL R 22 i Bl 500 CAn 4 105 L )
B 5 R0 55D vie AR ) T B — ok B T BN B
B T 350 B v L R BR T Y I R K Rk A A
Ao RN T BRI A S R JT R L T
MR A K R B SR % R B b o R 7 R O R B
TR OB AR L — PR L R e,

R 4 [ 5 R A 03 A 7 1y R R IE U0 4 )
B, A% 6 i JE v 45 I8 KO s R BEE AL . A
B A R A RO R JE A KT AN A A
T A RO S S . A O A R =
TS O AT ROEE S i e B AR b R A P
5 i BT LR RE IS R T R 5w R R
SE S FH R R R A
1.5 MEMBE A%

TR pH R 12 2.5 k. pH



6 39

Lh B A5 A 2 7 7R P T A BB A R L L A B 2R B R T 387

T s HIEE S A A AR H 0. 01 mol/L CaCl,
VWA T B T S 4 A A 5 5 A M 4 EUR A 1
LI, 2 A 3h e B A E; HIEAAH RN 1
mol /L [ifs R B 12 4 o KON Y B I 5 - B AT A0l R
A 0.5 mol/L NaHCO, {22, $HEh 9T L 1 & 5 +
B R VBE VR A DTPA =48 H R 7 W i
A3 BE I A s A HEAT WO R 22 9 vkl
E s FH PR T T ORI IR — & R B 5 I & IR 1
W43 B T s g R R H AR A
() SPAD— 502 2 2 A 2 , 76 BB A 91 (6 12
HO RI4e 6 A 29 H) R B8 6 H) AR
(9 A 19 HOFsrib (1o A 12 H) 20 51 5E 2 fig i
A CEZEE P ry) SPAD B . Bkl E B 3 WL BUH:
SEIE s M OGS R AR AR R LT—6400X T {3 45 =0
A BRI R Ty RE R (R 2568 U ) O R
BEAFEAR I E 3 U, BOH P 346 0 s 18] 2 2R 9.
00—11:00, SRS &AM RE - ]I MR B iR AR 8 L
LI E RS HT I 24 g SERE 4 AR AT EER A
TR R D2 5 G—250 Yo ikl a2 L B4 Bt
FH 0.6 g fifFE 2 AN ST Ve S iR Fl WU — 4 #e
Fe B e B o BT Y 20 g R, 4 ARSI
TG T R 0 5 - A R T TS R FH R B — vk SRR N L
I A L BRI AT T 6 g s ao A Ak AU T MR
e il TR R A T E L BRI BT S g s R Bl
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o CK e 2, B0 58000 o Jr i 4 28 % 3k 31 i
% ,CFFe ,CFZnB.CF . KCD Ab#¥) [t CK 34 i i 2 , Ho
CFFe fb# it 28 22 3 5 B 5, 2014 48 F1 2015 4843 5] L
CK 34 20. 1396 F1 18. 58 % ; H ¥k 4 CFZnB 4b #, 2014
AR 2015 AR5 H CK B4 18, 1326 F1 16. 192, 1)
S B o s R & & T 4 R B {H CFFe,
CFZnB.CF .KCD b #45 bb CK 34 hn & % . 2 ik
WoBOME ot g R S & T OB R, {H CFFe,
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(06-12)  (06-29)  (08-06)  (09-19)  (10-12)
CK 39.53b 44, 56b 50, 08¢ 42,32d 33.62¢
BDM  40.54b  46.12b  51.32¢c  44.45d  34.86¢
KCD  41.51ab  48.34a 54, 24b 46. 25¢ 36. 34b
CF  41.64ab  48.53a  54.62b  47.17bc  36.63b
CFFe  42.92a 49, 34a 60. 16a 50. 32a 39. 58a
CFZnB  42.15ab  18.81a  59.16a  49.54ab  38.83a
CK 38.02b 42.76b 46, 94c 40. 81d 32.73¢
BDM  38.09b 42. 84b 47, 35¢ 41, 48d 33.43c
KCD  38.65ab  41.62a  49.85b  43.1dc  31.36b
CF 38.82ab  44.73a 51.06b 43.94bc  34.87b
CFFe  40.45a 46, 17a 55. 66a 46, 84a 37.57a
CFZnB  39.28ab  45.15a 54, 54a 45.83ab  36.91a
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KCD &b #a] Lt 25 19 B R (906 6 3 % <AL
S EEFZEME %, CFFe,CFZnB,CF.KCD &b 3 %4
W% 2014 4E4y 5 H CK i 24 in 30. 77 % ,23. 08 %,
13.94%,12. 20% ., H f CFFe &b 3 1 4> 51 1t CF.
KCD 4b ¥ @ 2 8 fn 14. 77%, 16. 55%; CFFe,
CFZnB.CF.KCD 4b 3 5% & # 2 2015 4F 4351 b CK
WBEWN 29.90%,22.10%,13. 85%,12. 18% , H
CFFe b3 1,43 5 Lt CFLKCD &b 31 & & 1 14. 10%,
15.80%% ; BDM 4b B A 5K % 2014 41 2015 454351 L
CK 3 1. 2026 1 1. 48% . fH 5 CK I 25 5 R & % .
CFFe ,CFZnB,CF,KCD 4k B 5 L 5 & 2014 4F 43 5 b
CK & 21 35. 00%,25. 00%,15. 00%,15. 00% ;2015
43 9 e CK 5 3% 59 i 31, 58%. 21. 05%, 15. 79%.,
10. 53 % ; BDM Ab B FL T B 2014 451 2015 4543 51| He
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CK #4415, 00% 1 5. 26 % . CFFe,CFZnB,CF,KCD
Aib 3R ZE 1 R 2014 4R 43 50 L CK I 2514 32. 93 %,
25.24%,13.70%,12. 50% ;2015 44 5 kb CK & 3%
B 32, 47%,24. 23%,13. 66%,12. 11% ; BDM 4b
PHZE 8 B K 2014 4E f1 2015 4F 43 0 b CK 3%
1.68%F 1.55% .0 CK 2R A B E., HHROE
HEWREREEZMEA R AT 21 CO,,

Ut L TR] CO, ¥ BE Bl 25 't A5 280 5 1 38 i j AT
CFFe,CFZnB,CF.KCD 4t B[] CO, ¥ 2014 4F
A CK B 3 K 21, 66%,17. 23% ., 10. 44 %,
9.56% ;2015 4E 43 Bl lb CK & 2 MK 21. 48%,
16.47%,10.42%,9. 43% ; BDM Ab B g [6] CO, ¥ Jif
2014 4EF1 2015 4E 439 He CK F&AK 0. 07 % F110.17%
HY CK 2R A8 #.

R2 FRLAEZRBRAMFEEHE

plivcgi & SALFEE/ M CO, e/ M HE/
3] b S L - L
(pmol * m™* « s 1) (mol*m™ « s ") (pmol » mol™") (mmol « m™ % « s 1)
CK 16. 64d 0. 20c¢ 315.53a 4. 16¢
BDM 16. 84d 0.21c 315. 31a 4, 23c
KCD 18.67c 0.23b 285. 35b 4. 68b
2014 CF 18. 96bc 0.23b 282.59bc 4.73b
CFFe 21.76a 0.27a 247.19d 5.53a
CFZnB 20. 48ab 0. 25ab 261.17cd 5.21a
CK 15.52¢ 0.19c¢ 340. 22a 3. 88¢
BDM 15. 75¢ 0. 20c¢ 339. 65a 3. 94c
2015 KCD 17.41b 0.21b 308.13b 4. 35b
CF 17.67b 0.22b 304. 78b 4.41b
CFFe 20. 16a 0. 25a 267. 14c 5. 14a
CFZnB 18. 95ab 0. 23ab 284.19c¢ 4, 82ab
2.3 AEREMNENERRERIPHETLEIER 0 0] R S 7 T IS L Al A B A RBURE R A Y
MEENF M {14 FR 2R S 1 e 22, 2 P B ) s B R e T JIES
2.3.1 FRAFMBBMMKGR . E DRI LES  BEEABOLE IR B BB RN s CFFe, CFZnB,

FAREEFOH w3 AT, 55 A B BHORUR R
A4 B CK 35 3 i, H o BDM Ab 213 fin #
%, CK #4in 116. 69% , CFZnB &b 3 84 fin £ /b, 1
CK #m 37. 78 % , Hi4y 3 M B & M & &4 T Lk
P Z ] B AR e R R 5 i i AR
LA 3 ; CFZnB,CFFe,CF,KCD 4k B 5 b At #
SREE R CK B 3 3 19. 54 % ~48. 89% , Hi v
CFZnB b3t CK 3% in i £, 35 48. 89 %0 . HUAUAE Bk
SRR B RS 2R & BN AR IE A S, B

CF.KCD 4 3 B AUHE #k 4 8% & & th CK B2 35 m
14.96% ~46. 78% , Ho b CFFe b3 [ CK 35 i £
£ .3k 46. T80 AR S R B 5 28T B
75 Ak B AR — S, Wt i K e R B 3R T IE L R
b &b B R A BB KR R N i B BRI N 2, R
W il Ik ] 5 v R ok v A B BE A Ak b T vA R ALY
Bk R AR

BDM Ab # 4 4F & & b CK #8004, 50 % . 24k &
I CK#n 3. 02% (HZERH R R,

£33 TEALEHEHESE. €% K2 EBRREE

. e : LR G =/ (mg - kg ) : HBRB B i /mg
Cu Zn Fe Cu Zn Fe

CK 16. 36d 13. 56¢ 484. 16e 1.42¢ 1.16d 41. 74e
BDM 35.45a 14.17¢ 498. 78e 3.27a 1.22d 43. l4e
m KCD 24.16b 16. 21b 556.59d 2.40b 1.62¢ 55.38d
FLR O 22 CF 23. 30bc 17.12b 605. 64c¢ 2.45b 1.79b 63.41c
CFFe 22.87bc 17.06b 710. 65a 2.57b 1.91b 79.73a
CFZnB 22.54c¢ 20. 19a 654. 39b 2.41b 2.15a 69. 82b
CK 8.67d 11. 16¢ 246. 40d 0.45¢ 0. 60d 13. 28d
BDM 15.73a 11. 58¢ 252. 66d 1.02a 0. 62d 13.70d
. KCD 12.13b 12. 85b 273.09c¢ 0. 86b 0.79c¢ 17.02¢
R CF 11. 58bc 13.61b 286. 35bc 0. 84b 0. 88b 18. 76¢
CFFe 11. 35¢ 13.42b 337.89%a 0. 86b 0.94b 23.72a
CFZnB 11.17¢ 15. 50a 304.93b 0. 84b 1. 04a 20.17b

TE < [EA8 B [ 80 b B~ 2 RUEUR AR AT AR TR] 5% R 3R 28 5 R 3% (p<C0. 05) .
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2.3.2 ARAEMSHEBRREPHELELSEARE
e HR 3 AR, A b B SRR S 4 A 5
H CK i 2 3 fin . Hoh BDM 4 B8 finf: £ . b CK
Hafn 81.43% . CFZnB &b B 14 hn &% />, b CK 54
288400, HiAx 3 AR BRI SE 4 A TP
Z]s BB AR OB N MR T MY i ot R CFZnB,
CFFe,CF . KCD 4b #UBAUR 52 4 55 & it 1k CK 1 3%
B 15,14 % ~38. 89% . H:vpr CFZnB kb # 1t CK 14
% ik 38. 89 %0 . MU R L 2l R 5 &8 &
It 1Y 728 A SRR A — B0, Wit o A R R e T e
P H At b PR TR BRABCR SE b i AR R s g I de £, £ W)
W it o R ] 5 7 o T IS R B A A g T R SR
SRR I R R SR AT DA R BRSSO
CFFe,CFZnB, CF,KCD /&b ¥ 5 A3 52 4 8% & & 1L
CK B#FHhn 10. 83% ~37.13% . H: v CFFe b3 [t
CK #iini £ .3k 37. 13 % . R L LM RE 54
Bk B i 1 78 Al SRR AR — B0, Wi o gk A R G R T
JIES b At b FRER AE BRABUR SErh i R R e & . &
FIFY i T K ) 35 75 7% 1 T I B A 0 b 1 o B ARUAR
SR Y i R AR B, AT LB e BRORRUAR S A BT
BDM Ah #3542 5 7 &t CK 3 3. 76 %6, 4
BREr bt CK 1M 2. 54 % 0 2% B3 R 3,
2.4 REIAIEITERMEE R R MM

XA T 0 3 R A R 1 G T, 45 b BRAE KN [H]
() AE B B BT BRI B 0 B OCR AN R (BR 4. FE
BRARZE B 1 A AL B R b B CK Z (8] AN [A]
Ab R 22 18] 3410 i 3 M 2 S 5 ) SR A A SR A Ak B
146 8w & K T CK, ) 2R 51 9 5 45 2 2014 48 A
2015 4E4R 9l CK A 23. 70 % ~30. 82 % i1 25. 73 % ~
31,690 1 1% 46 £ 2014 41 2015 4F 430 L
CK ik 23. 30% ~28. 56 % 1 24. 67 % ~29. 70% , {H
200 SR 00 R SR YA [R) Ak B 2 () 2 O W MR 25

x4 TELEBHEHEMFREER
ey R i M WA

A

CK 6.56a 12.10a 30. 76a 42.57a

BDM  5.78a 11.45a  23.47b  32.65b

KCD  5.45a 11.17a  22.64b  31.58b

201 g 5. 20a 11.07a  22.37h  31.46b
CFFe  5.15a 10.84a  21.28b  30.41b

CFZnB 5. 19a 10.96a  21.74b  30.75b

CK 5.92a 11.57a  29.54a  41.34a

BDM 5. 12a 10.80a  21.94b  31.14b

~ KCD  5.03a 10.48a  21.15b  30.28b
2 g 1. 86a 10.26a  21.06b  29.73b
CFFe 4. 64a 9.88a  20.18b  29.06b

CFZnB  4.72a 9.96a  20.26b  29.15b

2.5 AEAEX T IEEHEMENI

b — ) A W Ak 2 i B AR R AE S Y A
FHF EAT 04 o Sl 05 R A7 Ik 3 AR A T A
ek e S ny A AR . R B v T W A AR o 7R o
T HE 9% 0 3 v, b B E v AR B, R
5 AT, A ) 4k 3 22 8] (BDM &b 38 [ 40 ) IR Filf 75 1 2%
S A% .CFFe,CFZnB,CF.KCD 4k ¥ [t CK 1 Jin
A% {8 CFFe .CFZnB.CF.KCD } CK ¥t BDM
Aab $H TR il 3 P 2% BDM A #IR /i 3 P [ CK
W REAR 7. 410, Ml TR B GG . 1 CFFe,
CFZnB.CF.KCD &b 3 Xt + 12 Ik fifg 15 4 7 58 5010 34
Wi fE 1 s CFFe,CFZnB, CF ,KCD 4b # 2 i) 4 3 3o 45
LA BT B M 22 5 X U E S CK b T 8 3% 1
225 HX Y K CK A 58 A Ak & T6 P Y L
BDM /b #1144 fin i 2, BDM &b #1398 i+F 48 4k S0 1t 07 7
o CK 2 A% 8. 22 % , BDM 4b B ] T + 438 3+ 48
b AU 3 M s CFFe. CFZnB., CF . KCD 4h ¥ 2 ] + 1
REWE B 15 MO W E M 22 R (A X U 1 CK A
BDM b ¥ 4 52 7 8 i 15 o8 3% i 2 2%, BDM 4b P kb
CK ML 1.15% {05 CK 273 AN % .

x5 FESGEHNTEREGE

e Jox g 1 12 / Tk S AL S I/ R MR 5 e/
(NH;—N.mg -+ g '.24 h) (0.1 mol* L' ,KmnOymL + g ") (Gla,mg + g~ ',24 h)
CK 0.27a 5.23a 36.54b
BDM 0.25b 4. 80b 36.12b
KCD 0.28a 5.18a 43.22a
CF 0. 28a 5.19a 43.51a
CFFe 0.29a 5. 20a 44. 33a
CFZnB 0.29a 5.19a 43.62a

TE « [7) 51 B S 3 B8 (B R A AR (R 52 B B SRR 2 5 R 3 (p<<0..05) . R 1A,

2.6 A[E)ALIE X ERHUR 5K am BT HY R A

YAz 3 C AT P A AT VA R B B Rk
L SR AR i J5 A A A HG S B R PR R
AR & S X0 3 3 R 47 Ji ) RT3 i A i 5 )

T 5% T % 52 10 78 A A (L . R R 6 T AN ) Ak B
Z B BRAAE A R C L] M AT T B 1 2
SRFE., 4k R C Ll CFFe A ¥ & B . 1
CK @30 104. 62 % ,BDM kb4 4= & C & & i
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% 32 %

ik e CKAK 1. 17% {55 CK 225K &3, HoAth b 33
AT LA W 22 0] s ] R A L CFFe b B 55 i
B b CK B hn 23. 01% . BDM &b 34 0] v i d
TR CKE4.52% .85 CK 25 A5 % . 1
b kb B A F DL B 2 8 0] M R R A A L
CFFe 4b ¥ & B f s . [ CK B E 18 33. 62%, 454k
PEAT VS ME R AR A CK #8n B % . 45 BTk,
CFFe fb 3 BRABUCE % BTl b A AE R C &l
VoM R R U M R S Y O i, CFZnB
Aib T IBHUES 35 BT U 2 s BDM Ak B SSfABUES 35 i B e
2R R C s ol iE MR S RO R A S CK
2SR ATV PR T L CK BN i 3% .
®6 FELEHNEREXRR

b AR, H#ERCER/ WHEMHEARER/
(mgeg M (mg kg 1) (mgeg M
CK 22.56¢ 711. 89¢ 24.51d
BDM 21. 54c¢ 703. 54c 30. 15¢
KCD 24, 15b 995, 42b 30. 64bc
CF 24, 24b 1003. 76b 30. 85bc
CFFe 27.75a 1456. 66a 32.75a
CFZnB 26.43a 1368. 52a 31. 84ab

2.7 AEAIE I HRHFE R

AN [R] Ak 2 XS SRR o A e A R R R A 3 R
M (6 7). 2 AR50 25 2R 1) i A B AR — B0, Wil CFFe,
CFZnB,CF KCD % 4b ¥ 5 #™ # b CK 1§ 7= 1 2,
2014 4, CFFe, CFZnB, CF, KCD &b 3 3 # /= & I
CK #0772 4 = g By 7. 18 % ~13. 22 %, Hi
CFFe &b ¥ 7= B 5. [ CK 8877 13, 22%, ik
CFZnB b3, [ CK #4872 12. 52% , CFFe, CFZnB At
P b KCD & 2 48 77 5. 63%., 4. 98%; 2015 4F,
CFFe.CFZnB.CF KCD Ab H Al 7= & b CK 38 7= &g
=R E Rk 6. 81 % ~12. 82% , Hirp CFFe kb #fi =
. b CK 3= 12, 82% . ok iy CFZnB 43,
CK #7= 11.93% ,CFFe CFZnB 4b ¥ Lt KCD & %
B 5. 62%,4. 79% ; BDM &b B 2014 4EFil 2015 4F
S CK 3= 2. 29% Fi1 2. 12% fH [t CK 3 =R
3 . MR A R R A b 3 Y 3 R R R
B3N, CFFe,CFZnB,CF.KCD K BDM AbFE{E 7 T
FUBII N, 2014 4E CFFe,CFZnB,CF ,KCD kb3 S 4 1
BT CK, e CK B4/ 4. 48% ~ 8. 04%, 2015 4F
CFFe ,CFZnB,CF &b 3R %W 3% & T CK, [ CK 34 fin
4.7206~T.40 0 s Fo Ol BB T i 15 i, CFZnB, CFFe
Ao B BA L B R 35 T CKL 2014 4F CFZnB, CFFe 4b B
SRR AT E CKO R8N 5. 84 %6 4. 78%0,2015 4F:
CFZnB,CFFe ZhFLE SR 57 i 43 31 b CK 2180 6. 0424

15, 04 %0 , HoAty b 30 SR B L CK 4 IoR 3%
x7T AELEHNHREMTERHEMKER
- 5'@%‘?5(/; P f’:i/; ‘LEX\T,H.@
(A «hm™?)  JF/g (kg hm™?) HPFER/%
CK 597522¢ 11. 30¢ 6076. 24c
BDM  605701be 11.40be  6215. 35¢ 2.29
KCD  624293ab 11.59abc  6512.43b 7.18
zou CF 626950ab 11. 75abec  6630. 52ab 9.12
CFFe 645552a 11.84ab  6879. 31a 13.22
CFZnB  635080a 11. 96a 6836. 76a 12.51
CK 596357c¢ 10.92b 5861. 29¢
BDM  603996bc 11.01b 5985. 45¢ 2.12
KCD  619924abc  11.22ab  6260. 84b 6.81
2015 CF 624497ab 11.33ab  6368. 74ab 8.65
CFFe  640512a 11.47a 6612. 69a 12.82
CFZnB  629438a 11.58a 6560. 56a 11.93

3w
3.1 HMAHR M

A 46 ) 70 0 3 7 2 b 7 T B ¢ % T A P
TR FERCH R Cu B9 % T B 2 4% R 10 4
BHLEIA 3 A7 IR < — J2 40 25 T30 A S 1 40 £
FUTE 141 58 [ o e B 5 D N £
S (— SH) S M T 55 B (4 5 = 2 88 7 15
355 JEL O L S T B T M O O
P L SR bR A K BL I, 328 B 11 B 5 A0 e e it
R Rt I R K 2 B T BOHLAG H
SRR AR B 4 S U Bk T L 4R o AL 0 B
St ML 5 H b AR L 25 R WL b RE 4 5 A
& KA RSB BT T B X T A —
SE RO ROT A T I 9 225 B 2 T L 4 2 AL
O 1A — i RO AH 5 i A B R R D]
. A IS F D R A 2 R 1 R R
AT LR AR K R K 22 33 K 2 46 2 26 1 00 14 40
Ve 0 T 5 R R 0 1 SRR O A
B L MU K BLIE 1 HE BB . AR IR B 0 45 R
U B T L4525 10 7005 e (L 15 A A BAT e 22
BRI E, A BE MR 9 7 7 I B
SRR ZE B 709 0 1 300 46 1) 4% b 388 )
355 RO AR W 55 (L7 MU 5 B0 U B R SR R
1) e B 5 A R 5 R R B 9 4
— i, TR T A R B 0 R 9)IE 0 2 KT
ST N2 B T A ST 0 B 6 B AT
355 5 9 A 5 TR 7 B0 P U 5 R 2 T L
BRI B0 47 38 X S 9% 5 T s 10 R 5 T EL B 2
e B R 4% b T B 6 T 6 T 7 BUR B 1 B2
B0 CABL 1) — S 250 200 77 5 5 il 2 80 90 37 o 41
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Jo B 15 5 2550 19 5 Wil 391

e . K, 85 CFFe, CFZnB, CF, KCD #i
BDM A] DA i SRR B s v
3.2 HWMEHESE

0 235 R B AN [m] 4 R0 i T T X OB A
S4B iR R [R] B4 B i DL BDM Ak B A
7. CFZnB 4bH £ ik . BDM A & & 4 & 4K (& Cu
12.80%) . KCD(% Cu 33.01%,) .CF,CFFe,CFZnB
(# Cu 32. 89 Y0) A B & 4 5 4 5 » BDM R H 390 £
W . KCD,CF,CFFe,CFZnB % 1 000 1% . X #E {5
UE T 5 YR I il ) 0] i) 790 P T TS 4 0 % AR RS AR A [ 5 i
SBRABURT ] 11 W AT 2 20 AS ] 5 3 3 02 BRI A AN [] i o) 5]
T HE T 35 6 AT SR B S R A R R [F] L BDM A7
B A R W A R A 5 PR T TR R 1) o A AR L R 2
TP R i A S AR B R R T R S M
3 (ELR g ) S L 2 T O AR A B 1 1 L Ui
IR 5 A JRE A o A ) R A ) A A B L R KCD,
CF.CFFe CFZnB 5 2855 h S8 AR S0 58 A B 1 i
FEIE S AE BRI 1T BN 5 7= A 255 S A AL AR
AR ROUR it A 285 2 200/ N R AR 5 it o Fl T Sl i ) 285
s A SR i B8O 5 25 R ] B 7 80R - F A T i J32 0 5
i B B80T R A O R 2 XS R AR
S TN R Bty 4 S5 I 9 45 R AR ]
3.3 HFMHAHEEREEXEEE

R B IR R AR A AR R T R SR
JCER . HREZ R A . S 5 YR N R R
fEid 5t B B A TSR R ER T, 2 500
G VR B W 1% 38 FOG & B R Ak BRI 3 & 4 0%
AT LU o i 2 R 08 B AR 2E 6 A VR F S 2011 42 2
YA B2 i 5 00 5 D) 25 % 4l ) 1 R R L AT
MY A K 08wl fs 1k Bk CREER R T R A R
AR EFR IR . SRR SR N REIE N, 2 i L
CEREERE T BURE I RO L B A AR H 4 H BN
L1 a5 A N o TSRl R I [ 5 3 S T
ToE B R AN 2 A ) A P AR A3 AR X i
R AR E YA R sealied, B et Ak,
20 RLEE R I G - A A A R A R
A RURE B T A B i o (20 b e A R M
M B P L CER T R L kBRI A 5 pk - R
SE o FEL W W ORI S26AEG s PR M e 55 A A LR L Rk
HOCE B AR ROR R B AR B 4 R
U], BDM 4b #4282 s A 14 hn . (B b CK 3 A
3 s KCD Ab 35 % SR il AN & s 2 A Bl 19 B L
B 45 48 R o R 3E T S R Y B S m; CF
CFFe.CFZnB 4 B4R #F T 048 1 & & p9 38 s Ji A

JEIX 3 A EL R B A g R A U T IR B
B, B oA gk R E A R AR B
TIN5 3 A AbFE ) B AR, X5 B R RS R
i 4 E B T 45 B SE AR M ] . CFFe 4 B0 4% 3%
ST CFZnB AR, 5 3¢ B 4 L L B O g
P HEIE i 2 R G X T I T bR S 1 T ot 2
JAH—3, Wi CFFe,CFZnB,CF,KCD 1] [ I} %
1P L e e N G RAIYR T hii
REEHR, X EEEFA SRS/ S5EE
B E A Y, Wi i CFFe, CFZnB., CF,KCD i
A E M g R S R EOLEEE IO AR T,
T e BRARAY 7
3.4 HWFFE

ARG (149 45 5 W], CFFe,CFZnB.CF.KCD 4k ¥
PR i i 2 5 T CKL 2014 4F AT 2015 AF 77 1243 1| L
CK 477 7. 18 % ~13. 229 Fl 6. 810 ~12. 82 %0, 34 7= )
Jo 5 PR R 34 . CFFe . CFZnB, CF .KCD % BDM
ARFRAR FE T R ECR BN, X R O i CFFe,
CFZnB.CF . KCD ] LAt 2 34 Isfiit fr e 48 3R 3 it
R R A R KOG A RE T TS I T B
PR R X 4 A A B AR R T BB BT T X R
P A —E IVER 1 CFFe,CFZnB,CF ,KCD 22 [a]
BOC #2225 R R DL CFZnB Ab P& 5, W8 T
CK,ix FE AR fe A E AR LT
HE TR A I X 5 R H A T P BE
DI 5T A A
4 45w

(1) MEB#E CFFe,CFZnB,CF,KCD 7] 1) i} %
TR R (i 2 S DA HUR IR EDE R RE T
L CFFe A F g 5 e » 4 5 B e CK B4 20, 13%
H118.58% , 64 i e CK 14 m 30. 77% H1 29. 90%4 5
HR K CFZnB kb ¥t 2% 2 # & CK 3 18. 1326 Al
16.19% DG4 M Z e CK 23, 08 % #1 22.10%,

(2) W5jiti CFFe,CFZnB,CF,KCD A L @ 3 54 hn
U= i, L CFFe &b B3 7= 05 £, 36 06 4 13. 2220 F
12. 82% ;CFZnB kbR 2  BlE hy 12, 52 %A1 11.93%

(3) Wi CFFe,CFZnB,CF,KCD 7] D i} 2 0 3 3
WU it 5T CEFe A 38 0% BROBUES 3% O T S5 - i A= % C
SECK BEWAN 104, 62%, il A M0 & & 1 CK &
FERN 23. 0106, W] M 2R 11 B i b CKO 35 1
33.62% ;CFZnB Ab#ivk 2 4t 2 C & kb CK g 3
92, 24 %6, A R BE S bk CK B 31 17. 152,
AR RS R CK BN 29.91%,

(4) AR AR b R A it i) % 4] 25 8 57 it o AE A
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