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After completing this chapter, you will be able to:

+ Describe the anatomy and functions of neurons
+ Describe the major sites of adaptation within the brain and spinal
+ Define a motor unit and discuss how changes in recruitment, firing rate, and firing patterns affect

* Describe changes that take place at the I ion in

+ Describe the roles of sensory receptors especially Golgi undonorgummd vmudo -pmdlu
+ Describe how training variables can affect the neural
. Duamd\ardtofd\tmmmmwnmulqmndmgmm

Describe the central and peripheral nervous systems
cord

muscular strength and power

e i

GOALS ASSOCIATED WITH
RESISTANCE TRAINING
General fitness and recreation
Strength training
Power training
Muscular endurance training
Muscle hypertrophy
Rehabilitation and prehabilitation
Competitive (bodybuilding, strength athletics,
powerlifting, weightlifting)
Athletics
Maintenance training
Physiological adaptations
Integration training

Mia%e  FIRRE R T IR AR .

case Stud

Terry, a NCAA Division Il junior collegiate football
player (linebacker), engaged in an off-season S&C
program. Although he has lifted weights in the past,
Terry did not take RT seriously until this past off-
season training period because he was third string
on the depth chart as a sophomore and now wanted
to compete for a starting position in his junior sea-
son. After a rigorous off-season where Terry and his
partner trained 4 days per week with weights plus
1-2 days of plyometrics, Terry went through the
team’s preseason testing battery. His 1RM bench
press increased from 250 to 295 Ib, squat increased
from 315 to 400 Ib, power clean increased from
205 to 260 Ib, vertical jump increased from 25 to




8 EEES

ﬁﬁsﬂﬁﬁ Eme%ﬁ#
AR

(nterpreting Research

BENT-OVER BARBELL ROW
Rating: B

Athlete stands with feet shoulder width apart and
knees flexed.

Bar is grasped from the floor with a closed, pronated
grip wider than shoulder width while the back is flat,
chest out, shoulders retracted, head is tilted forward,
elbows are fully extended, and torso is flexed forward
10-30 degrees above horizontal.

Athlete should remain flexed forward throughout the
exercise.

Bar is pulled upward (using back muscles mostly
and not the elbow flexors) touching the upper
abdomen.

The elbows are pointed up with a rigid torso and
the back should remain hyperextended (straight)
throughout the movement.

Bar is lowered with control until elbows are fully
extended.

~ CAUTION! Standing too upright greatly limits

ROM and muscle development. A common mis-

take is to see this exercise performed with the athlete
maintaining nearly an upright posture.
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. Review Ruestions

1. The maximal amount of force one can generate 6. The ability of an athlete to change direction rapidly
during a specific movement pattern at a specified without a significant loss of speed, balance, or
velocity of contraction is bodily control
a. Muscle endurance a. Speed
b. Muscle power b. Power
c. Muscle strength c. Agility
d. Body composition d. Balance

=]

e E B R R A Y
A competitive sport where lifters place based on the RT can E I 'E‘ _p =] 7.]' ¥ *ll::]l _"a

amount of weight they lift in the snatch and clean a. Increase bone mineral density _t E’\J & %é’ ), m%ﬂ B/‘Jﬁgjj &
and jerk is b. Increase basal metabolic rate ?" Eg e ’I’/L = RAVA n

a. Bodybuilding c. Decrease percent body fat N ,lm‘?' v &%

b. Weightlifting d. All of the above lq: 2 5( o

Summary Points

v Skeletal muscles produce greater force during ECC W
actions, followed by 1ISOM and CON actions.

V' A relationship between muscle length and force
exists where muscles are strongest near resting sar-
comere lengths (where the optimal number of myo-
filament cross-bridges are formed) but weaken as the
muscle shortens. At longer lengths, passive elements
become more engaged and enhance muscle force
production

¥ When maximal intensity contractions are used, great-
est muscle force is produced at slow velocities whereas
less force is produced at fast velocities.

¥ Muscle architectural changes, e.g., in a pennate mus-

cle’s angle of pennation and/or fascicle length, take

place during training that enhances muscular strength

Strength and speed performance is based, in part, upon

stature, leverage, and mechanical advantage, e.g., the

ratio of the moment arm of force to the moment arm g kj:- @ I%\ %ﬁi EF‘ T\Amm /\
of resistance ﬁ 'e!.e\ == ] § I«[ﬁ 4[__.\ JLJ\ o

Torque production changes throughout joint ROM
An ascending-descending curve is seen with single-
joint movements, an ascending curve is seen with

pushing movements, and descending curves are seen

<

<

with pulling movements.

<

Friction is a critical component to force production
and stability

¥ The development of intra-abdominal pressure is
important for relieving spinal stress during lifting.
Various lifting accessories have been developed that
can reduce the risk of injury but also can significantly
enhance lifting performance

<

enormous. He was well known for his feud with Bob Reinhoudt, Ed Coan, Dr. Fred Hatfield, Louie Simm
Hoffman, books and publications (Your Physique, Muscle ~ Anthony Clark, Ted Arcidi, Tamara Grimwood-Rainwz
Power, later Muscle and Fitness and Flex), coining of train- and Becca Swanson to name a few.

ing terms and principles, promotion of bodybuilding train-
ing and events (the Mr. and Ms. Olympia), and equipment
and nutrition supplement manufacturing. Although Muscle
Beach, Santa Monica, CA, was a popular sport, recreational,

BRENFERAE LIRS
ﬁ@%fﬂwﬂigmmw.ﬁﬁ
R 22 BRAFE ST AR LR

FIGURE 1-7. Naim Suleymanoglu FIGURE 1-8. Joe Weider.
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{ARE Il 2k ( strength training and conditioning,
SKC)X—RIECENZM BT XMW ESIL, 1
X HoA BiBH 7 &5 )l 5 ( resistance training, RT) J&
%0, 1) i Al R 40 0z 3l 51 5 8 48 hn LA ) 25 A
o Flhn, Jy it 548 0% 71 R8Iz 3l 5t i BE U1 2k
HRIAU TR EINLG, A2 F R g e
GUINR bl REAYEIN R RIS A A
IR CER 1™ 88 BN GRA LL 28 ) o X T 3% (g B
# M EING i ERP MO eI %G, £
R XA I 2R AT LA B35 15 ft B M iz 3l B2 fE A oG
AL A IR REFG bR o BRI, — 25 o 0T &t 1) 1% B DI &5
HREEREEN., NZ3 B WMERE, k&
R izsh f e 2 E R EEMWN, A IE s #
e,z 3h L REHLAS B R &7 — & A BR . 1R Z B4,

i, — Wiz 3l R 7E J1 i AR & T Ll B A Bk B e

FEAENET =iz R REEEER
A BK BX % ( National Football League, NFL) i
BR %5 AR 2 ek O3 AT B A B B AR TR
FRER O, B b K AT A B 36. 6m i fil] B
(], S ) Nk g R, AT A AR GR M R B DL &
S = AR HE TR MR W B[], Garstecki %5
N AL WA EL R T 96 K2R P4 ( National
Collegiate Athletic Association, NCAA) 5f — 14 —
RN ERiZ 3 0, R BN —HaE s RS
—Hunsh A A AR — IR E E & K )15 (one-

PRI 2R 25 W B N B B R R RS R R

repetition maximum , 1 RM) {5 {0 B # 2¢ | IR B A1 5
ST, DA R e ) Bk s B B R R IR AR R,
SR A ARG A 43 bR S PR 36. 6m i i B Al 4
Fleisig %5 A" HLAE 1 i L K2 AR D A 1 B 48
FL AR BN 5 AR BARA 5T L, HR O A A
PRETHE E RN JT &, JH I 5 50 5 B o
o H, X 523 G RE S Z 0K REA R
JAH G

EB5rH 1.1

Terry, & — i K=MEERKREZEKFTHH
AZGiskzsh i (FED), 257 £
FEERRIIZITR . ZAifA 2 EIN % HE
— HAE A AN EXFE, MR B R TER# A
BRI AL, IRAE A R =, FMFE LT T S L
AR E . FEARIAEFE TN, Terry Ffth 1) 35
T EA 4 Rmwlge, BohEA 1 ~2 R
TP E AN, 55 Terry fliad T BRAZ:
RIFRM RN, b A9 — R & 5 K & b
113kg 34 i 2 134kg, 3 B M\ 143kg 3 i &
181kg, = M A 93kg 34 & 118kg, 40k & B M
63. Scm 4 N & 73. 66cm, 40 5w ofi] # B ] DA
4.92s HE &2 4. 81s, TEZEFTFEYILRI ], Terry
T EBMERRY ERAG B SE . Terry fE1
RE7 M %% ) i ik 3R A4S T R MR PR A B i
KO E

B Terry RN BINFIAAA Z 0 H
P F b AR FE I il 2
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19 A AREII AR H 2235 K. KBEHBEMR
BREHL ., ZRGEFECEm, ELNETHEX
(K B 78 E 35 8) 557 89 JL 44 5 A= 25 55 [ R fth
A AR AR X S A LA 36 R B0 R 9N
Hmeleek . —sdl ZhitRHEw 4%, FE K
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